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To my ares use 


„oN raus 


Fellow of the Nora Socrery. 


7 
4 


| Dear Sir, ew bantt d ti u word 164 
Tow be mere trifling en Ab 


to you of the Excellency and great Ad- 
age of thoſe Science whote' firſt Rudi- 
ments 1 have here drawn up. Your large 
Acquaintance with theſe Matters hath given 
you a juſt Relifh of the Pleafure of them, 
and well informed you of their ſolid uſe. But, 
perhaps, it is neceſſary to excuſe myſelf to 
the-World, if I publiſh ſome of the Fruits 
of oP former Studies on ſuch Subjects as 
__ . theſe. 


Wt 
theſe. 1 would therefore r have the 


unlearned Part of Mankind apprized of the 
Neceflity and general Uſe of this fort of 


Learning, and that not n to Civil, Rat to 
Sacred es.. 


If you, Sir, would pleaſe to take upon you 

this Service, you would make it appear with 
rich Advantage how far the Knowledge of 
Things Human and Divine are influenced 
and improved by theſe Studies. | 


Arch bin fell e Modd. Gt it i re 
Knowledge of this Globe of Earth on which 


we tread, and of thoſe Heavenly Bodies which : 


ſeem to roll around us, that hath been 


5 5 
wrought up into theſe two kindred Seiendes, 


Geography and Aſtronomy. And there is not 

a Son or Daughter of Adam but has ſome 

- Concern in both of them, though they wy 
not know it in a learned way. 


This Earth. is given us for an n 
we it is the Place of preſent Reſidence for all 
our Fellow-mortals :. Nor is it poſſible that 
there ſhonld be any Commerce maintained 
with thoſe who dwell. at. a Diſtance, without 
ſome Acquaintance with the different Tracts 
. of Land, and the Rivers or Seas hee 
tho; Regions of the ON a 


t 34 1. 
1:1 bowghs {no me Lhak id d 
he Heavenh Bodies, which are high ovet 
dur Heads, meaſure out our Days and Years, 
our Life and Time, by their various Revolu- 
tions. Now Life and Time are ſome of the 
deareſt; Things we have, and it is of impor- 
tant Capgern to diſtipguiſh the Hours as they 
pak ana, that broper Sealbds muy be cho- 
eg abd adapted for every Bulineſs,”* .” 


1 
71 

: 

. 


1 
8 


Vou knew, Sir, that "thoſe heceffaty and 
uſeful Inſtruments, Clocks, Watches. and Di- 
aA, owe their Origin to the Obſervations of 
the Heavens: The N nation, of Mont bi 
and Nars had been ff ever F 
without ſome careful Notice of the Various 
Situatigns and Appearances of thoſe hining 
Werde be. t For bs rarlteoc 
pac aA tice? flo io Diet nnd EIT. * 
I thall be told, perhaps; that thelf ire not 
my ſpecial Province, it is the Knowledge 
1 God, the Advancement of Religion, and 
Converſe with the Scriptures, are the peculiar 
Studies which Providence has aſſigned me. 
Iknoy it, and 1 adore. the Divine Favour. 
But. I am free and zealous to declate,. that 
without commencitg ſome Acquaintance | 
with theſe Mathematical Sciences, 1 could 
never arrive at ſo clear a Conception of ma- 
ny things delivered in the Scriptures ;, nor 
could raiſe my Ideas of God 7he 'Creator to 
rs "> | ſo 


Counties? 
the Bleſſed Apoſiles in hate labotious Journies 


= 

fo high a puch: And I am well aſſured, that 
many of the ſacred Function will join with 
me, and ſupport this Afﬀertion from their 
own e 


I we look down to the Earth, it is the 
Theatre on which all the grand Affairs re- 
corded in the Bible have been tranfacted. 
How is it poſſible that we ſhould trace the 
Wandripgs of Abraham, that great Patriarch, 
and the various. Toils and Travels of Facob, | 
and the Seed of I aelin ſueceſſive Apes, with- 
out ſame Geographical Knowledge of thoſe 
How can our Meditations foltow 


through Eurepe and Ala, their Voya . 


their Perils, their Shipwrecks, and the 


as, ts endured for the Sake of the Gol. 


unleſs we are inſtructed by Maps and 
Fal, herein thoſe Regions are copied out 


in a narrow, "0p ad and exhibited in one 
Ve to het Eye? : 


"If we has pit wich David to the 


| Worlds abave us, we confider the Heavens as 
ide Work of the Finger of God, and the Moon 


and the Stars which be hath ed. Wbat 
amazing Glories diſcover themſelves to our 
Si ght! That Wonders of Wiſdom are ſeen 
in ic exact n of theit e 

: or 


& = 
Nor, was there ever any thing that has cg 
tributed to emlatge my Apptehenſions of 
the immenſe Power of God, the-Magnifi- 
cence of bis Creation, and his own ttanſten-» 
dent Grandeur, ſo much as that little Portion 
of Aſtronomy whith 1 have been able to attain. 
And I would not only recommend it to 
Students, for the ſame Purpoſes, but 1 
perfoade all Mankind (if it wete palibte) ts 
gain fome Degrees of Acquaintance with the 
Vaſtneſs, the Diſtances, and the Motions of 

the Planetary Worlds on the ſame Account. 
It gives an unknown Enlargement to the Un- 
defftanding, and affords a divite Etitertain- 
metit tothe Soul and its better Powers. With 
what Pleaſure and rich Profit would Men 
ſurvey thoſe aſtoniſhing Spaces in which the 
Planets revolve, the Hugenefs of their Bulk, 
and the almoſt incredible Swiftneſs of their 
Mctions ! And yet all theſe governed and ad- 
Juſted by ſuch unerring Rules, that they ne- 
ig milfake: their Way, nor loſe a Minute of 
rheir Time, nor change their appointed Cite 
cuits in ſeveral thonfands of Yeats! When 
we tnvfe oh theſe things we may loſe out- 
ſelves in holy Wonder, and cry out with the 
Pfal 11 Ford, what it Man that thou art 
anthdful of bim, and the Son of Man that thou 
Aale bh Ain r 


I was chiefly in the younger Part of ay 
Life Indeed that theſe Studies were my En- 
tertainment ; 


[ x } 
tertainment; and: being deſiced beth... at that 
time, as Well as ſince, upon. d ſome Occaſions, 


10; lead ſome young Friends 4 $40to the Know- 


 ledge.c of, Gs pil Principles o 'Geogr aby jag | 


Aftronomy, {4 I. found 50. reatiſe . .on,thoſe 
Subjects written in ſo very, plain and compre-. 
enfive a Manner as to anſwer my Withes: 
Jpon this Account I drew, u p, the following 
Papers, and. ſet every thing i in that Light in 
which .it appeared | moſt e and 1157 
to me. 257 30 3-205 42308 f sf . 
205 
* — joined che FL Part of aſe two 
Sciences together: What. belongs particularly 
to each of them. is caſt into diſtin& Sections. 
And I wich, Sir, you wopld preſent the 
World with the 5 200 Part of Aſtronomy, 


| drawn up for the Uſe of Learners in the moſt 


plain and eaſy. Method, to render A Wark 
nar comple. nerts ifs ah k 4, ee 


Moſt of the Authors, which I eraſed 3 in 
thoſe Days when I wrote many Parts of this 
Book; were of older Date: And therefore 
the Calculations and Numbers which, I bor- 
rowed from their Aironomical Tables, cannot 
be ſo exact as thoſe with which ſome later 
Writers haye furniſhed. us: For this Reaſon 
the Account of the Sun's Place in the Eclip- 
tick, the Declination and Right Aſcenſion of 
the Sun and the Stars in ſome Parts of the 


* 1 l in the Solution of ſome he 
the 


« 


the Problems in the goth Section, may pet- 
haps need a little Cotrection; thaugh I hope 
the. Theorems will apprar trug in the, Specyr 
lation, and the Preflems ſcregulat and ſuc- 
ceſsſul in the Practice, 8 lufffeient for ag 
Learner. However, to apply ſome Remedy 
to this laconvenience, there are added at the 
End of the Book ſome later Tablas, which are 
formed according to the Klee Mr. Flaw: 
leads eee (09 & SIGHIOG e 1 2071 
de 910M + ti {11 00 of g74 VET 
hape exhibited near fatty ;Problems to, be 
practiſed, on the Globe, and thixtyrſive more 
of various kinds, to be performed by manual 
Operation with; the Aid of ſome . Geometrical 
Practices. "Theſe were very ſenfible Allure- 
ments to my younger Enquiries: into theſe 
Subjects, aud, I hope they may attain w 
Hor 250 upon oe of my; Readers. | 
: nangiis Of 27: 
1 _ my Opiojon | that i it, would be a very 5 
delightful Way of learning the, Do&rine and 
Uſes gfibe Sphere, to have them e by 
a Variety of Figures or Diagrams is 
certainly much wanting in moſt Authors WL 
I have: peruſed. I have therefore drawn thirt 
Figures with my own Hand, in order to ren- 
der the Deſcription of ** A more in: 
elligible. wo 71 | ; Ani. 14 
1: Stil 
. have endeayoured to em younger 
Minds, and entice them to theſe Studies, by 
al 


all thoſe eaſy and ls Operations relat- 
ing both to che Bart and the Heavens, which 
ibly may tempt Theta on to the higher 
ulations of the great Sir t e 
455 nis Followers on this e 


Vet tiers fhould be ane Limit bet to 
theſe Inquirtes too, accoiding to the different 
Etmployinents of Life t6 which we are called : 
For it is poſſible a Genius of active Curiofity 
may waſte too many Hours in the more ab- 
Atuſe Parts of their Subjects, which God and 
his Country demand to be apphed to the Stu- 
des of the Law, Phyfck, or Divinity; to 
e, ot Mechanical Operations. 


ww 


- 


1 Ni followed the Conduct of mere In 
elidation, I ſhould have laid out more 
of my ſerene Hours in Speculations which 


— ſo alluring: And then indeed I might 

ebnen what I have here ale 

* Manner more anſwerable to my Deſig 

aud E kes for the Cel to cenſure, #03 
my Friends to forgive. | But ſuch as it is, I 
put it intirely, Sir, into ' your Hands to re- 
view and alter whatſoever you pleaſe, and 
make it anfwerable to that Idea which 1 have 
formed of your. Skill. Then if yon ſhall 
think fit to preſent it to, the World, I per- 
ſuade myſelf I ſhall not be utterly diſappoint- 
edi in n the Vi iews . in potting theſe Papers 


— 


pa 
together, many of which have lien by me in 
Silence above twenty Years. 


* 


Farewel, Dear Sir, and forgive the Trou - 
dle that you have partly devolved on yourſelf, 
by the too favourable Opinion you have con- 
ceived both of theſe Sheets, and of the Wri- 
ter of them, who takes a Pleaſure to tell the 
World that he is, with great Sincerity, 
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7 Think e obliged, in Juſtice 2 „ the in- 
geniauf Author, as well as the Public, ta 
aſſure them, that the Alterations I have ven- 
tured to make in the Reviſal of this Work, are 
but few and ſmall. © The ſame Perſpicuity of 
| Thought, and Eaſe of Expreſſion, which dftin- 
 guiſh his other Works, running through the 
whale of this)" I dd not queſtion but the World 
will meet with equal Pleafure os Baufae- 


foo in the Pernfat. 


Joun EAaMRS, 


* TD B L. 
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Work, the Tables at the End of the 
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2 . the SPHERES er Oba Of the 

HE AVE N's and Ar rn. Og 5 
HERE 7 is ridding dee us a r 
eaſy or ſpeedy Acquaintance with 
ah Earth and'the v;fible Heavens, 
: * the Repreſentation of theti 
on a Chbe or Spbere; becauſe" hereby we 
have the moſt natural Image of thern ſet-be> 
fore our Eyes. ih G1 36 ilsd} e n 
The Terreſtriul Globe repreſents. che Earth 
with its ſeveral Lands, Seas; Rivers, Iſlands, 
S The C Spbere, 3 repreſents 
the Heavens rf Seder; nov d 

* © Several Porrits and Cirdes are either mark- 
ed or deſcribed on theſe Spheres dt Globes, 


or are nn by the Braſs and Wooden 
Work 


"ih The fir Principles f ect 1 
Work about them, to exhibit the Places and 
the Mot ions of the Sun, Moon or Stars, the 

Situation of the feveral Parts of the Earth, 
| together with if Relation that all theſe bear 

ta each other. WP, W< | 
The Earth "Glebe, with the Tis and 
Signs and Points that are uſually marked up- 
41 it, is ſufficjent to inform the Reader of 
almoſt every dung that Ir ſpall mention 
here, even with regard to the Heavens, the 
Sun and the Planets; unleſs he has a Mind 
to be 'particutarty acquainted with the xd 
Stars, and the ſeveral Uſes of them; then 
| indeed a Celeſtial Glebe is molt convenient to 
be added to it. 

« Wote 1ſt. Half the Globe is called a He- 
miſpbere ; and thes the whole Globe, or 
Sphere of the Heavens, or of the Earth, may 
be rapreſented on @ Flat or Plane in two He- 
miſpberes, as in the common Maps of the 
Earth, or in Draughts or Deſcriptions o the 
Heavens and Stars. 

_ © Becauſe Ghar net always at Hand, the 0 


| ſeveral Paint and Circles, together with thei 


X Properties, ſhall be ſo deſeribed in this D 
_ , Courſe, as to lead the Reader oe Rage 
neral and imperfect Knowledge 
| (as far as t mey.be done by a Myr 
the World, „ orniokeg . 722 
| Pre ation of the Earth an ater 's 
Gore fare ples Len era hs” 
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ſo expreſs theſe matters, that a Map will aſſiſt 
bim bo: keep them in Remembrance, if he 
has been firſt a little acquainted with the 
Globe itſelf. 12 

| Note 2d; Thame 5 the lateſt and. beſt As 
Rronomer have — that the San. is fixt in 
or near the Centre of our World, and that 
the Earth moves round its own Axis once in 
twenty-four Hours with a Circular Motion, 
and — the Sun once in a Year with a 


Progreſſiue Motion; yet to make theſe Things 


mote eaſy and intelligible to thoſe that are 
unſkilful, we ſhall here ſuppoſe the Sun to 
move tound the Earth, both with a daily 
and yearly Motion, as it appears to our Sen- 
ſes ;- ¶ vis.) daily going round the Earth, and 
vet every Day changing its Place a little in 
the Heavens, till in a Four s Time it returns 
to the e me | 


"SECT. U. 
0 the greater dual. 


E Greater Circles: are. * as deide | 

the Globe into two equal Parts, and 

are © theſe four; (viz, ) the Horizon, the Me- 
ridian, the Equator, and the Ecliptich. 

I. The Horizon is a broad flat Circle, or 

the Wooden Frame in which the Globe 

B ſtands. 
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ſtands. Its upper Edge divides the Globe into 
the upper and lower Halves, ot Hemiſpbrres, 
and repreſents the Line or Circle which di- 
vides between the upper and the lower Parts 
of the Earth and Heavens, and which is 
called the Horizon, This Circle determines 
the Ryſng or Setting of Sun or Stars, and di- 
ftin tes Day and Night, 
hen the Sun is in "ha Eaſt Part of the 
Horizon, it is Ring. When in the Weſt 
Parts it is Setting. When it is above the Ho- 
rixon, it is Day. When below, it is Nigbr. 
Tet till the Sun be 18 Degrees below: the 
Horizon, it is uſually called Twilight ; be- 
cauſe the Sun-Beams ſhooting upward are 
reflected down to us by the Atmoſphere af- 
ter un · ſet, or before Sun-riſe : And it is up- 
on this Account that in our Horizon at Lor - 
aun, there is no pesfct Night in the very 
middle of Summer for two Months together, 
becauſe the Sun is not 18 Degrees below the 
Horizon. 
The Horizon is iifioguithed i into the Sen- 
ble and the National. See Hg. 1. 
The Senſible Horizon ſuppoſes the Specta- 
tor placed on q the Surface of the Earth or Wa- 
ter, and it reaches as far as the Eye can fee. 
But the Ratronal of True Horizon, | 
the Spectator placed in the Centre of the Earth 
c, and thus divides the Globes both of the 
| Heavens and the Earth into Halves, 3 
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\ - - Suppoſe in Figure 1. the Circles dp & is 

the Earth, 26 burg the Heavens, bs g 
the Line making the Senfible . 5 1 
the Rational Horizon. 
The Senſible Horizon on the Earth or Sea 
includes @ s o, and it reaches but a very few 
Miles; for if a Man of fix Feet high ſtood 
on a large Plain, or on the Surface of the Sea, 
at s, he could not ſee the Sea itſelf, or the 
Land, further than three Miles N 9 1 
- Thus it appears that the Senſible Horizon 
on the Earth or Sea 2 s o, differs very much 
from the Extent of the Real or Rational He» 
rizon 4e. But as to the Heavens where the 
fixt Stars are, the Senſible Hotizon'b ug ſcarce 
differs at all from the Rational Horizon hu rt 
For the Eye placed in the Centre of the Earth 
c, of on the Surface of it 3, would find no 
evident Difference: imthe Horizon of the fixt 
Stars, becauſe they are at ſo immenſe a Di- 
ſtance, that in compariſon thereof half the 
Diameter of the Earth, that is c or gr, 
the Diſtance between the. Surface and the 
Centre is of no Conſideration. - 
But let it be obſerved | here, that the 
Planets are much nearer to the Farth than 
the Fixt Stars are: And therefore half the 
Diameter of the Earth, that is, s c or gr, is 
of ſore Conſideration i in the Horizon of 856 
ö P lanets. | "7 
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over our Head, and cutting the Horizon 


6 Theft Principles of Sect. 2 
It may not therefore be improper to note 
in this Place, that ſuppoſe a Planet to be at 


g, if the Eye of the Spectator were on the 
Surface of the Earth at s, he would behold it 


as leyel with the Horizon : But if his Eye 


were at the Centre of the Earth at c, he 
would behold it raiſed ſeveral Degrees or 


„ Minutes above the Horizon, even the Quan- 
. - tity of the Angle ger, or (which is all one) 


Sg. | 
Now the Difference between the Place 
where a Planet appears to a Spectator, placed 


on the Centre of the Earth, and to a SpeQta- 


tor placed on the Surface, is called 'the Pa- 
rullax of that Planet at that Time; and 
therefore the Difference between thoſe two 
Places g and r, or rather the Quantity of 
the Angle ger, or 5g c, is called its Hori- 
Lontal Parallax. And this is of great uſe 
to adjuſt the real Diſtances, and conſequent- 
ly the real Magnitudes of the ſeveral Planets, 
But this Doctrine of Parallaxes belongs 


rather to the ſecond or ſpecral Part of A- 


ronomy. 


II. The Aue is a great Brazen Cir- 
cle in which the Globe moves; it croſſes 
the Horizon at right Angles, and divides 
the Globe into the Eaſtern and Weſtern 


Hemiſpheres. It repreſents that Line or 


Circle in the Heaven which paſtes” juſt 


_ Se. 2. Geography and Aſtronomy. 7 
* the North and South» Points of it, comes 
juſt under our Feet on the oppolite Side of 
the Globe, 

This Circle ſhews wha the Sun or Stars 
are juſt at North or South, and determines 
Noon or Midnight. 

When the Sun is on the Meridian and a- 
| bore the Horizon to us in Great- Britain, it 
is juſt in the South, and it is Noon. When 
it is on the Meridian, and under the Horizon, 
it is juſt in the Nortb, and it is Midnight. 

Note, Whenſoever we move on the Earth, 
whether, Eaft, Weſt, North, or | South, . we 
change our Horizon both Senfible and Natio- 
nal; for every Motion or change of Place 
gives us a Hemiſphere of Sky or Heaven 
over our Head a little different from what .it 
was; and we can ſee leſs on one Side of the 
Globe of the Earth, and more on the oth | 
Side. 

Whenſoever we move toward the Eaſt or 
Weſt, we change our Meridian: But we do 
not change our Meridian if we move directly 
to the North or South. M4 
Upon this Account the Horizon and Meri- 
dian are called Changeable Circles, and the 
Globe is made moveable. within theſe Circles 
to repreſent - this Changeableneſs, whereby 
every: Place on the Earth may be brought un- 
der its proper Meridian, and be Pn 
1920 its proper Horizon. 
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III. The Equator, or Equinottial "Ing 
etoſſes the Meridian at right Angles, and di- 
vides the Globe into the Nortbern and South. 
ern Hemiſpheres ; ; and diſtinguiſhes the Sun's 

ly Path into the Summer and Winter 
Half-Years. It repreſents' in the Heavens 
that very Line or Circle which is the Path of 
the Sun in thoſe two Days in Spring and Au- 
tumn, when the Days and Nights are of equal 
h. 
Anas af all the Circles of the Globe, this 
is ſometimes eminently pou The Line; and 
paſſing over it at Sea, is called by Sailors, 
the Line. 
Miete, The Sun, Moon and Stars, with all 
the Frame of the Heavens, are ſuppoſed ta 
be whirled round from Eaſt to Weſt every 
twenty-four Hours upon the Axis of the E- 
quator, or (which is all one) in their ſeveral 
Paths parallel to the Equator. This is call · 
ed their Diurnal, or Daily Motion. 

IV. The Echprtick Line is the Sun's An» 
mal or Yearly Path, cutting the Equinoc- 
tial in two oppoſite Points obliquely at the 
Angles of 23; Degrees. Qn it are figured 
the Marks of the 12 Signs, through which 
the Sun paſſes, (viz.) Aries the Ram wv, 
Taurus the Bull , Gemini the Twins 1, 
Cancer the Crab =Y Leo the Lion QN „ 
Firgo the Virgin m. Libra the Balance <>, 
f Scorpio * Scorpion me, Sagittarius * 
ener 
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cher , Capricornus the Sea - Goat 72 Aqua» © 
rius the Waterer ws, Piſces the Fiſhes Xx, 

I beſe Signs are certain Conflellations, or 
Numbers of Stars, which are reduced by the 
Fancy of Men for Diſtinction Sake into the 
Form af twelve Animals, and for the Ulſe of 


che Engliſh Reader may be deſcribed thus. 


And next the Crab, the Lion ſhines, 

Due Virgin, and the Scales 
The Scorpion, Archer, and Sea-Goat, 

_ The Man that holds the Water- pot, 


And Fiſh with glittering Tails. ; | 


Among theſe Signs Aries, Taurus, Ge- 
mini, Cancer, Leo, Virgo, are called North 
ern. But Libra, Scorpio, Sagittarius, Ca- 
' pricornus, - Aquarius, Piſces, ate , Soathern. 
Capricorn, Aquarius, Piſces, Aries, Taurus, 
Gemini, are Aſcending Signs, becauſe they 
Rand in Succeſſion Northwerd, or tiſing gra- 
dually higher in our European Hemiſphere : 
But Cancer, Leo, Virgo, Libra, Scorpio, Sa- 
gittarius, are Deſcending Signs, for their Suc- 
ceſſion tends lower toward gur Horizon, or 
rather toward the Southern Hemiſphere. 
| Each of theſe Signs has 30 Degrees of the 

Eeliꝑtick allotted to it. The Sun, or any 
Planet, is ſaid t be in ſuch a Sign, when he 
is between our Eye and that Sign, or when 

| — 34 es 
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he appears in that Part of the Heavens where 
thoſe Stars are of which the Sen 18 pe 
| ſed. 
If it be enquired, Ale we can known the \ 
Place of the Sun among the Stars, ſince all 
the Stars near it are loſt in the 8un- Beams? 
It is anſwered, that we can ſee plainly what 
Conſtellation, or what Stars are upon the Me- 
ridian at Midnight, and we know the Stars 
which are exactſy oppoſite to them, and theſe 
muſt be upon the Meridian (very nearly) the 
ſame Day at Noon; and thereby we know 
that the Sun at Noon is in the midſt of them. 
80 that when you have a Globe at hand on 
which the Stars are delineated, you find on 
what Degree of any Sign the Sun is in on a 
| given Day, and ſee the Stars around it. 

The Sun is reckoned to go through almoſt 
one Sign every Month, or 30 Days, and thus 
to finiſh the Near in 365 Days, 5 Hours; and 
49 Minutes, 1. e. near ſix Hours: So that 

ths Sun may be ſuppoſed to move ſlowly as 
a Snail through almoſt one Degree of the 
Ecliptick Line every Day from the Weſt to the 
Ea, © while it is whirled round together 

weith the whole Frame of the Heavens from 
Eaft to Mel, in a Line parallel to the e 
tor in the Time of 24 Hours. 
Note, We vulgarly call the Sun's diurnal, 
or daily — g JOY to (by Equator, | 

| though 
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though properly it is a Spiral Line, which 
the Sun is ever making all the Vear long, 
gaining one Degree on the Ecliptick daily. 
From what has been now -ſaid it appears 
plainly, that the Eguinoctial Line, or Equator 
itſelf, is the diurnal Path of the Sun about the 
oth or 21ſt of March, and the 23d of Sep- 
tember, which are the to oppolite Points 
where the Ecliptich, or Vearly Path of the 
Sun, cuts the Equator. a 
And theſe two Days are called the Equi- 
noctial Days, when the Sun riſes and ſets at 
fx a Clock all the World over, (i. e. where 
it riſes and ſets at all that Day:) and the Day 
and Night are every where of equal Length: 
and indeed this is the true Reaſon why this 
Line is called the Equator or the Equi noctial. 
It may not be improper in this Place to re- 
mark, that thoſe 5 Hours and 49 Minutes, 
which the Sax's Annual Revolution requires 
| above 365 Days, will in 4 Year's Time a- 
| mount to near. a whole Day: Therefore eve- 
| ty fourth Year has 366 Days in it, and is 


he called the Leap- Near. Note, The ſuper-added 
E Day in that Year is the 29th of February in 
Great-Britain, 8 8 

. It may be farther remarked alſo, that the 


odd 11 Minutes, which in this Account are 
wanting yearly to make up a complete Day 

of 24 Hours, are accounted for in the New 
Style, by leaving out a whole Day once in 


132 
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not obſerve it til 
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133 or 134 Fears v. And it is the Neglect 
of accounting for theſe odd Minutes in the 
Old Style above a thouſand Vears backwards, 
that has made the Difference between the 


5 2 and the Neu * eee 


I 
N The Zodiack is Mattel as a broad 
Belt Coroadin about 7 or 8 Degrees on each 
Side of the Beliptict, ſo wide as to contain 
molt of thoſe Stars that make up the 12 Con- 


ſellations, - or Signs. 


Note, The inner Edge of the wooden Hori- 
"20m, is divided into 360 Degrees, or 12 times 
30, allowing 30 Degrees to every Sign or 
Conſtellation, the Fig ures of which are uſu- 
en drain there. 

The nent Circle to theſe on the Chelan, 
contains an Almaerack of the Old Style, which 
ns the Year eleven Days later; and the 
ment Circle is an Almanack of the New Scyle, 
begins ſo much - ſaoner'; and theſe 
ſhew'in what Sign the Sun is, and in what 
Degree of that Sign he is every Day in the 


Year, whether you count 5 the Ole Style or 


che N ew. | Moe, 


This was coptrived to be done by Pope Gregery, in 
the Year 1582, in this manner. Since three times 133 


| Years make near 400 Years, he ordered the addition 


to be omitted at the End of three Centuries ſucceſ- 
fively, and to be retained at the 400th Year, or 4th Cen- 


ed ack no farther than the Council of Nice; This Ord- 
almoſt all foreign Nations obſerved : Great-Britarn di 
f the Year 1752, when it was introduced 


and eſtabliſhed by Act of Parliament. 


. But in this Reformation of the Kalendar, he look - 1 


. Try, 
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. ridian is alſo divided into 360 Degrees, or 
4 times 9o; on the upper Semicircle whero- 
of the Numbers uſually begin to be counted 
from the Equator both ways toward thePoles y 


On the under Semicircle! they begin to be 


counted from the Poles both ways toward the 
Equator for ſpecial Uſes, as will afterward ap- 


pear. And it ſhould be remembered, that it 


is this Edge of the Braſs Circle, which is 
graduated, or divided into Degrees, that is 
properly the Meridian Line. 

Nate, The Equator and the Beliptich are 
called Unchangeable Circles, becauſe whereſo- 
ever we travel or change our Place on the 
- Earth, theſe Circles are ſtill the fame, 


8 EC r. I. 
of the Leſer q. 
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HE Leſſer Circles divide the Globs 
into two unequal Parts, and are theſe 


four, all parallel to the Equator, (viz.) the 


two Tropics, and the two Polar Circles. 


1: The Tropic of Cancer juſt touches the 


North Part of the Ecliptick, and deſeribes 
„ the Sun's Path for the ngeſt Day in Sum- 
mer: It is drawn at 23 D es Diſtance 


. from the * toward the North. And it 
| | is 
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is called the Tropic , Cancer, becauſe the 
Sun enters into that Sign the 21ſt of Jane; 
the longeſt Day in the Lear. | 

II. The Tropic: of Capricorn juſt W a 
ibe South Part key the Reliptick, and deſcribes 
the Sun's. Path for the ſhorteſt Day in the 

Hinter: It is drawn at 23 Degrees Diſtance 

| from the Equator toward: the South. And 
it is called the Tropic of Capricorn, becauſe 
the Sun enters into that Sign the 21ſt of De- 
cember, the ſhorteſt Day in the Year. 

Nute, What 1- ſpeak. of the ſhorteft and 

. ongeſt Days, relates only to us who dwell on 
the North Side, of the Globe: Thoſe who 
dell on the | South. Side, have their longeſt 
Day when the Sun is in eiern, and their 

ſhorteſt in Cancer. 

III and IV. The North and South Polar 
Circles are drawn at. 23 Degrees of Diſtance 
from each Pole, or which is all one, at go 
Degrees Diſtance from the contrary Tropic; 
becauſe the Inhabitants under the Polar 
Circles, juſt loſe the Sun under the Horizon 

one whale Day at their Midwinter, or when 

it is in the utmoſt Part of the contrary Side 

of the Ecliptick; and they keep it one whole 

Day, or 24 Hours, above their Horizon at 
their Midſummer, or when it is in the n near- 
eſt Part of their Side of the Ecliptick. 

The North Polar Circle is called the ok 
tick n 85 the er is the Antarfticks 


TIER g Here 


dect. 3. . Geography and Aftronemy. 14- 
lere T-might mention the 'Five Zones by 
which the Ancients divided the Earth, for 
they ate a ſort of broad Circles: But per- 

haps theſe may be as well referred to the fol- a 
| way Part of this Book. | 


er. IW. | 
07 the Points, 


r 


HE moſt remarkable Points in the 
| Heavens are theſe twelve or fourteen. 
I, and II, are the two Poles of the Earth, 


or Heavens, ( vi.) the North: and the South, 


which are ever ſtedfaſt, and round which 1 


the Earth or the Heavens are ſuppoſed to 


turn dally, as the Globe does upon theſe Iron 
Poles. Theſe are alſo the Poles of the Equator, - 


for they are at go: Degrees Diſtance from it. 


From one of theſe Poles to the other, a 


ſuppoſed Line runs through the Centre of the 
Globe of Earth and Heavens, and is called 
che Axis or Axle of the World. + © 
III, and IV, are the Zenith, or Point juſt 
over our Head; and the Nadir, or the Point 


juſt under our Feet, which, may be properly 


called the two Poles of the Horizon, for wy 


are go Degrees diſtant from it every Way. 
V, VI, VII, and VIII, are the four Cardi- = 


ml Points of Eaſt, Weſt,' North, and South : 


Theſe four Points are in the Horizon, ms f 


divide it into four equal Parts. 


Note, For the Utes of „ or Sal. 
| ing! 


/ 


16 The firſt Principles of Sect. 4. 
ing, each of theſe Quarters of the Heavens, 
Eaft, Weft, North and South, are ſubdivided 
into eight Points, which are called Rhumbs z 
ſo that there are 32 Rhumbs or Points in the 
whole, each containing 11. Degrees. Theſe 
are deſcribed on the utmdſt Circle of the 
wooden Horizon. 

From the Nox Tn towards the Eaſt theſe 
Points are named, North and by Eaſt, North 
North - Eaft, Nortb-Eaft and by North, 
NoxTnu-EasT; North-Eaft and by Eaft, 
al- Norib-Eaſ, Eaſt and by Nerth, Eas r, 
Cr. Then from the Eaſt toward the South 
it proceeds much in the fame manner. 

The whole Circle of 360 Degrees divided 
in this Manner is called the Mariners Compaſs, = 
by which they count from what Point of {he 
Heavens the Wind blows, and toward what 
Point of the Earth they dire& their 85 
which they call Steering their Courſe. 
Figure 11. 

IX, and X, are the wo Solfticial Points s : 
Theſe are the beginning of the Signs Cancer 
and Capricorn in the Ecliptick Line, where 
the Ecliptick juſt touches thoſe two Tropics, 
Theſe Points ſhew the Sun's Place the longeſt 
and ſhorteſt Days, (vis. ) the 21ſt of June, 
and the"z1it of December, 

Note, Theſe two Days are called the Sum- 
mer and {Winter Soltices, becauſe the Sun ſeems 
| to ſtand ſtill, z, e. to make the length of Days 
neither increaſe not for 20 
Days together. XI, 
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XI, and XII, are Aries and Libra, or the 
tuo Eguinoctial Points, where the Ecliptick 


cuts the Equator : When the Sun enters into 


theſe two Signs, the Days and Nights are e- 
qual all over the World. It enters Aries in 
Spring the 21ſt of March, which is called the 
Vernal Equinox, and Libra in Autumn the 
23d of September, which is called the Au- 
tumnal Equinox. i ar et] Te lh 
Theſe four Points, (vix.) two Equinoctial 
and two Solfticial, divide the Eclptick into 
the four Quarters of the Year. "+ 
Here let it be noted, that the twelve Conſtel. 
lations, or Signs in the Heavens, obtained their 
Names about two thouſand Years ago or more; 
and at that time the Stars that make up Aries 
or the Ram, were in the Place where the E- 
cliptick aſcending cuts the Equator; but now 


the Conſtellation Mies is moved upward to- 


ward the Place of Cancer near thirty Degrees; 
and fo every Conſtellation is moved for ward 
in the Ecliptick from the Weſt toward the 
Eaſt near thirty Degrees; fo that the Conſtel- 
lation or Stats that make up the Sign P:ſces, 
ate now in the Place where Aries was, or 


where the Ecliptick cuts the Equator in the 


Spting : And the Conſtellation Virgo is now 
where Libra was, or where the Eclipiick 
cuts the Equator in Autumn. So Gemini is 
in the Summer Solſtice where Cancer was 3 
and Sagittarius in the Winter Solſtice where 
Capricorn was And by this means the dun is 


got into the Equinoxes in Piſces and Virgo, 
and is arrived at the Solſtices in Gemini and 


Sagittarius, i. e. when it is among thoſe Stars. 


This Alteration is called the Procgſſiun of 
Ide Equinox, i. e. of the Equinoctial Signs or 
Stars, which ſeem to be gone forward, 7. e. 
from Weſt to Eaſt; but ſome call it the Re- 
troceſſion'of the Equinox, i. e. of the two Equi- 
noctial Points, which ſeem to be gone back - 
wards, 1. e. from Eaſt to Weſt. This comes to 
pafs by ſome ſmall Variation of the Situation 
of the Axis of the Earth with regard to the 
Axis of the Ecliptick, round which it moves 
by a conical Motion “*, and advances 50 Se- 
eonds, or almoſt a Minute of a Degree every 


Year, which amounts to one whole Degree in 
72 Vears, and will fulfil a complete Revolution 


in 25920 Years. This Period ſome have call- 
ed the Platonical Year, when ſome of theAn- - 

tients fancied all things ſhould return into the 
| fame State in which they now are. 


Vet we call theſe Equinoctical and Solſti- 


cia Points in the Heavens, and all the Parts 
of the Ecliptick by the ſame antient Names 
18 ok ' | hy”: Rill 


The Axis of the Earth is ſuppoſed to be faſtened at. - 


its Middle in the Centre, while both Ends of it, or each 
of the Poles in this Motion deſcribes a Circle round each 
Pole of the Ecliptick, which is the Baſe of the Cone. 


The Vertexes of each of theſe Cones meet in the Centre 


of the Earth ; and by this Motion of the Earth, all the. 
ſuxt Stars ſeem to be moved from their former Places in 
Circles parallel to the Eclipick, =» 1 


» 


% 
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ſtill in Aſtronomy, and mark them ſtill with 
the ſame Characters (viz.) v, u, n,, g, 
Ec. tho the Conſteilations themſelves ſeem. to + 
be removed ſo much forward. 

XIII and XIV. Here it may not be im- 
proper, in the laſt Place, to mention the Poles. 

of the, Echptich, which are two other Points 
. marked l in the Celeſtial Globe. 
If there were an Axis thruſt through the. 
Centte of the Globe juſt at right Angles 
with the Plane of the Ecliptick, its Ends or 
Foles would be found in the two Polar Cir- 
oc So that a quarter of a Circle or go. De- 
umbered; ditectly or perpendicularly 
10 8 5 Ecliptick Line, — the Poles of tbe. 
Ecliptiab, and fix theſe two Points through bY. 
which the two Polar Circles are drawn. : 
It is pſval;alſazin Books of this kind, to 
4 two great Circles called Colures,. 
drawi ſometimes on the Celeſtial Globe thro], 
the Poles. of. the World, one of which-cut= 
ting the Ecliptick in the two Solſticial Points, 
is called the Solſlicial Calure; the other cut - 
ting it id the Equinoctial Points, is called the 
Fuinoctial Colure ; but they are not of much 
uſe. for any common Purpoſes or 8 ; 

that relate to the Globe. 5 

I thipk it may not be amils, before, 1 
proceed farther, to let the Learner. ſee a Re- 


preſegtatign of all, the;foregaiug Circles 
Points on the Globe, juſt as 2 = in 5 
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repreſented on * fat- "Siri, and in . 
Bee. 

Let the Nb Pot be bad e 
North Part of the Finn 51; Degrees, 
which are numbered 6h the 3 Meridiun, 
then let the GRbe”be placed at fuch a Di- 
tance as to make the Con vexity ibſenſible, 
and appear 38 à flat or plain Surface; and let 
the Eys of the Spectator be juſt level and op- 
poſitè to c, which repteſents the Ea Point of 
the Horizon; then the Globe and the Cir- 
cles on it will appear nearly 28 W in 
| 5 ure 111. | 

The large Circle divided by every 4 . 
tees reprefents the Meriafan, the 100 If the 
tger 55 the leſſer Circles are there named, 
11 with the North and South Poles. 2 is 
the Zenith of London, N the Nadir, n the 
South Point of the Horizon, o the | North 
Point, c the Eaſ and Weſt Points, s the Sum- 
mer Solfiice, w the Winter Solfflice,' a the E- 

 aliptick's' North Pole, e the Bliptich's South: 

Pole, 7 — two Equinoctial Points are re- 

preſented by c, ſuppoſing one to be on this 
Sicke, en Tt oppoſite hd of * 

0 

IF you would * the two an 
10 bere in this Figure, you muſt 8 | 

ie Meridian to be the Sohlicial Colure, and 

e Axis of the World to repteſent'the” E. 
. Sa al Oolure. * nee 


9 or gene, 


1 
1 


of the Sphere in ſtrait Lines is uſually called 


eech this Scheme, Set. XX. Prob, XV. Fig. 
| XXIII. | 
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of 1 104 and. Latitude on the 2 
"Cube and of ex Climates, 


H E various Parts of the Earth At 
Heavens bear various Relations both 
to one another, and to theſe ſeveral Toints 
and Circles, which have been deſcribed. ' 
Firſt, The Earth ſhall be conſidered rhe 


A Every Part of the Earth is ſuppoled to | 


have a Meridian Line paſſing over its Zemth 
p from North to South through the Poles 
the World. It is called the Meridian Line o; 
that Plate; becauſe the Sun is on it at Noon, 
That Meridian Line which paſſes throught 


Meridian, from which the reſt ate counted' 
by the Number of Degrees on the Equator, 
Others have placed their fr f Meridian” in 
Tenariff, 23 of the Canary- Mandi which 
is two Degrees more to the Eaſt, but all this 
is Matter of Choice and Cuſtom, not of New 


ye 
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En 
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the Analemma. See how to project it, or to 


Fero, one of the Canary- Handi, bes beem 
uſually agreed upon by Geogra OT ab 4 feſt 


F ” , 
1 P . 
5 
5 0 
48 : 
be 


a 3 The firſt Principles of $SeQt. 53 
Wow The Longitude of a Place is its Diſtance | 
.uF "PM hom the feſt Meridian toward the Eaſt mea- 
|. i: fired by the Degrees upen the Equator, S0 the 
* * 

ngitude of London is about 20 Degrees, 
[ . 75 / uning g the firſt Meridian at Fero. 

i 1 ” Note, in Engliſh Globes or Maps ſome- 
times the Longitude is computed from the 
Meridian of London, in French Maps from 
Paris, &c. for it being purely arbitrary where 
to fix a firſt Meridian, Mariners and Map- * 
makers determine this according to their In- 
elination. When only the Word Longitude 
is mentioned in general, it always means the 
Diſtance Eaſtward ; but ſometimes we men- 
tion the Longitude Weſtward as well as Eaft- 
ward, z. e. from London, or Paris, &c. eſ. 
pecially i in Maps of particular Countries. 

By the Meridian Circles on a Map or 
Globe, the Eye is directed to the true Longi- 
| tude of any Place according to the Degrees 
$47 marked on the Equator : And upon this Ac 
with 2 count the Meridians are lometimes called 
a, Lines of Longitude. | 
ee + The Latitude of a Place is its Di ance 
ws - Joe the. Equator toward the North ar South 
Pole meaſured by the Degrees on the Meridian. 
| S0 the Latitude of London is 51 Degrees, 32 
VM.inutes, that is, about 514, 
* A Place is ſaid to have North Latitude, or 
Fauth Latitude, according as it lies — | 
the North Pole or South Pole in its . 
from the Equator. 80 London has 51 + De- 
grees of North ee The 
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The - Elevation of the Poke in any cb, 
lar Place is the Diftance of the Pole above the 
Horszon of that Place meaſured by the Degrees 
on the Meridian, and is exactly equal to the 
Latitude f that Place : For the Pole of the 
World, or of the Equator, is juſt ſo far di- 
ſtant from the Horizon, as the Zenitb of the 


Place (which is the Pole of the Horizon) is 
diſtant from the Egnator. For which rea- 


fon the Latitude of the Place, or the Eleva- 
rion of the Pole, are uſed promiſcuouſiy for 
the ſame thing. is 

The truth of this Obſervation, (via.) that 
the Latitude of the Place and the Poles Eleva- 
tion are equal, may be proved ſeveral Ways; 
I will mention but theſe two. See Fig. tv. 
Let xc © be the Horizon, 2 the Zenith, 
or the Point over London, E 2 the Latitude 
of London 51, Po the Elevation of the 
North Pole above the Horizon. Now that 


E Z is equal to v o is proved thus, 


Demonſtration 1. The Arch 2 P added 
to E z makes a Quadrant, (for the Pole is 
alw-ays at 90 Degrees Diſtance from the E- 
guator.) And the Arch z » added to po 
makes a Quadrant, (for the Zenith is always 
at go Degrees Diſtance, from the Horizon.) 
Now if the Arch z r added either to E 2 


or to vo completes a e "1 then E 2 
| meet ako to f | 


n 
Cz 3 
drann 


„ The firſt Principles'of Ses. $: 
Demonſtration II. The Latitude E 2 muſt 
| he the ſame with the Polz Elevation! » 0: 
For * the Complement of the Latitude, or 
the Heighth of the Equator above the Hori- 
200 K is equal to the Complement of the 
Poles: Elevation Þ z, I prove it thus. The 
Equator and the Pole ſtanding at rigbt An- 
gles, as E c r, they complete a Quadrant, 
or include 90 Degrees: Then if you take 
the Quadrant x out of the Semicircle, 
there remains po the elevated Pole, and 
E H the Complement of the Latitude, which 
complete another Quadrant. Now if the 
Complement of the Latitude added to the 
Elevation of the Pole, will make a Quadrant, 
then the Complement of the Latitude is equal 
to the Complement of the Poles Elevation, 

and therefore the Latitude is equal to the 
Poles Elevation ; for where the Complements 
of any two Arches are equal, the Arches 
| chemelre muſt allo be equal, | 


\ . 
o . 1 % 1 
— * 0 . * 1 5 0 


* Not, The Completing of. any Arch or ao un- 
FL Degrees, denotes ſuch a Number of Degrees as is 
. to ge up 90; * the of 50 27 

40 ees, and e Complement 51 4 18 + 
a 1 And fo the Complement of the Sine or Ian - 
nt of any Arch is called the Co- ſine, or Co-tangent 80 
o in Aſtronomy and Geography we uſe, the Words 


Ce latitude, Co- altitude, Co- tion, &c. for the Com- 


plement of the Latitude, Altitude, or Declination, of 
—— _ there will be more frequent Uſe among 
roblems, 


* 


per Meridian, ot Line of Lon 3 ſo ev: 
Piece has its proper Line of titude, whi 
is a Parallel to the Equator. By cg bag |- 


lels the Eye is directed to the D 55 80 | 
erl= 


Latitude of the Plage A rg — The 
Gian, either on Globes or Maps. 


By the Longitude and Latitude being given | 


ou may find where. to fix any Place, or 
—— to find it in any Globe i: 
where thoſe two ſuppo ſed Lines vig.) t 
Line of Longitude, and ad Parallel of Latitude, 
.crols.cach other, is the Place enquired. 
if you ſeek. the Longitude from Fero, 20 De- 


grees, and the Latitude 361; De e W 


will ſhew the Point where Lon 


Thoſe Parallels of  Latityde TON age 


| 5 at ſuch Diſtances from each other 
near and nearer 2 "We 7 tin is ec 
| the longeſt Days and lang 9 
2 half an Hour Go: or werter 
include ſo many diftinft en which. 5 
e hatter or colder, according 
their Diſtance, from the Equator. 'Thop 
it muſt be owned that we generally uſe the 
Word Climate in a more indeterminate Senſe 


to ſignify a Country nearer or 1 


From ibe 1 and e hotter 


zor calder, without the ,preciſc of its 
ber Day being jaſt half an 8 5 ior 
nger chan in the next County fo it. 


: «*\3 I\ C3 4 . 
. g We, 
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As every Place is ſuppoſed to. haye its pro- 


e 140. 
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e frft Privipls of Beck. g. 
"79h Latitude i is never counted bey ond 90 
Pa becauſe that is the Diftaice Fit 
the Equator to the Po: The Longitude a- 
riſes to any Number of Degrees under 360, 
becauſe it is counted all round the Globe. 
II you travel never ſo far directly towards 
Eaſt or Weft, your Latitude is ſtill the ſame, 
but l akers, If directiy toward 
North or South, your Longitude is the ſame, 
but Latitude alters. If you go obliquely, 
then you change both Jour Longitude uid 
Latitude. 
2 Latitude of 4 Place, or the Bleoatim 
"of the Pole above the Horizon of that Place, 
| "regards only the Diſtance Northward or South- 
2. ward, and 1 3 very eaſy to be determined by 
the Sun or Stars with Certainty, - as Sect. XX. 
un " "Prob. VII, and IX. becauſe, when they are 
upon the Meridian, they keep a regular and 
. Diſtance from the Horizon, as well 
As obſerve their certain and regular Diſtances 
from the Equatory and from the two Poles, 
As? ſhall be ſhewn hereafter : So that either by 
"the Sun or Stars (when you travel North - 
Ward or Southward) it may be found pre- 
' *cifely how much your Latitude alters. 
D But it is exceeding; difficult to demie 
What is the Longitude of a Place, or the Di- 
"ante" of any two Places from each other 
"Eaſtward or Weſkward by the Sun or Stars, 
becauſe they are always ag roune from 


to Weſt, 
off 1 


e, 
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Ne Longitude a Place has been there- 
fo 'oſtally found out and determined by 
meaſuring the Diſtance travelled on the Earth : 
or Sea, lrom the Yet toward the Eaſt, ſup- 
-poling you know the , vey the Place | 
WHESEE * © out. | 
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o Right Aſcenſion, e N and Hur | 


" Gireles. 


FF AVING e what reſpet the 
Parts of the Earth bear to theſe arti- . 
0 Linde on the Globe, we come, ſeconaly, 
to ſurvey the ſeveral Relations that the Parts 
of the Heavens, the Sun or the Stars, bear 
to theſe ſeveral imaginary Points and artifi 
clal Lines or Circles. 
The Right Aſcenſion of the Sun, 0 or any 
Star; 1s its Diſtance from that Meridian which 
Poſes through the Point Aries, counted toward 
the Eaſt, and meaſured on the Equator ; it is 
. with Longitude on the — 
0 
The Hour of the Sus; or any Star, is 
reckbiied alſo by the Dis iſions of the Equa- 
tor; but the | Hour differs from the Right 
Aſcenſion chiefly i in this, (v/z;) The | Right 
< © ah is reckoned from that kick 
| * 
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vs de fir Principles of | Set G. 
which paſſes through Aries; the Hour is 
reckaned on the Earthly Globe, from that 
Meridian which paſſes through the Town or 
City reguired; or it is reckoned. on the hea- 
venly Globe from that Meridian which paſ- 
ſes through the Sun's Place in the Ecliptick, 
and which, when it is brought to the Bra- 
zen Meridian, repreſents Noon that Day. 
There is alſo this Difference. The Right 
Aſcenſion is often computed by fingle De- 
grees all round the Equator, and proceeds 
to 360: The Hour is counted by every 15 
Degrees from the Meridian of Noon, or of 
Midnight, and proceeds in Number to 12, 
and then begins again: Though ſometimes 
the Right. Aſcenſion is computed by Hours alſo 
jnſtead of Degrees, but proceeds to 24. 80 
the Sun's Right Aſceuſion the ioth of May is 
59 Degrees, or as ſometimes it is called 3 
Hours and 56 Minutes. | 
The ſame Lines which are called Line of . 
Longitude, or Meridians on the Earth,” are 
Called Haut Circles on the heavenly Globe, 
if they be drawn through the Poles of the 
World at every 15 Degrees on the Equator, 
for then they will divide the 360 Parts or 
Degrees into 24 Hours. 
Note, As 15 Degrees make one Hur, ſo 
15 Minutes of a Degree male one Minute 
in Time, and one whole 4, Th Je o_ 
Minutes in Time. 47 fi 
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Seck 6.  Crography and Aſtronomy. 29 
Note, Degrees are marked ſometimes with 
G0 with a {mall Circle (0, Minutes of De- 
grees with a Daſh (0, Seconds ' of Minutes 
with a double Daſh (0), Hours with (*), Mi- 
nutes of Hours ſometimes with (c), and ſome- 
times a Daſh : Seconds with a double Daſh. / 
By theſe Meridians or Hour Lines 
the Equator on the heavenly Globe, the Eye 
is directed to the true Hour, or the Degree 
of Reght Aſcenſion on the Equator, tho the 
Sun or Star may be far from the Equator. 
By theſe you may alſo compute on 
Earthly Globe what Hour it is at any Place 
in the World, by having the true Hour gi- 
ven at any other Place, and by changing the 
Degrees of their Difference of nay into 


urs. | 

But fince ſever Queſtions or Problems 
that relate to the cannot be ſo com 
modiouſly reſolved by theſe few Meridian: 
or Hour-Lines, becauſe every Place on the 
Earth hath its proper Meridian where the Sun 
is at 12 O Clock, therefore there is a Braſs 
Dial: plate fixed at the North- pole in the 
Globe, whoſe 24 Hours do exactly anſwer 
the 24 Hour Circles which might be drawu 
on the Globe: Now the Dial being fixed, 
and the | Pointer being moveable, this an- 
ſwers all the Purpoſes of having an infinite 
Number of | Hour {Circles drawn on the 
> ati and fitted to every Spot on the Hea- 


vens 


* * 
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vens or the Earth. For the Pointer or In- 
dex. may be ſet to 12 o'Clock when the Sun's 
true Place in the Heavens, or when any Place 
on the Earth is brought to the Braſs-Meridi- 
an, and thus the Globe moving round with 
the Index naturally repreſents, and ſhews by 
the Dial-Plate the 24 Hours of any Day in 
the Year, or in ay particular Town or 
Cap. - 
. Note, The upper 12 o'Clock is the Hour 
of Neon, the lower 12 is the Midnight Hour, 
when the Globe is fixed for any particular 
Latitude where there are Days and Nights. 
The Declination of the Sun or Stars is their 
Diftance from the Equator toward the North 
or South Pole, meaſured on the Meridian ; and 
it is the ſame thing with Latitude on the 
Eartbiy Globe. 

Note, The Sun in the vernal or autumnal 
Equinoxes, and the Stars that are juſt on the 

uator, have no Declination. 
Parallels of Declination are Lines parallel 
to the Equator, the ſame as the Parallels of 
. Latitude on the Earthly Globe. In the Hea- 
vens they may be ſuppoſed to be drawn 
through each Degree of the Meridian, and 
thus ſhew the Declination of all the Stars; or 
they may be drawn through every Degree of 
the. Boliptich, and thus chad. the Sun's 
Path, every Day in the Lear. Theſe parallel 
Lines alſo would lead the Eye to the * 
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of the Sun's or any particular Stars Declina- 
tion marked on the Meridian. 7 
The Declination is called North or South 

Declination, according as the Sun or Star lies 
Northward or South ward from the Equator. 

— Obſerve here, that as any Place, Town, ot 
City on Earth is ſound determined by the 
Parallel of its Latitude croſſing its Line 7 
Longitude ; ſo the proper Place of the Sun or 
Star in the Heavens is found and determined 
by the Point where its Parallel off Dechination 
croſſes its Meridian, or Line of Right Aſcen- 
on; which indeed are but the ſelf ſame 
things on both the Globes, though Aſtrono- 
mers have happened to give them different 
Names. 

Note, The Sun's utmoſt Declination Narth- 
ward in our Summer is but 23 Degrees; 
and it is juſt ſo much Soutbward in our Win- 
ter; for then he returns again: There the 

Tropics are placed which deſcribe. the Path 
of the Sun when fartheſt from the Equator, 
at Midſummer, or Midwinter : Theſe two 
Tropics are his Parallels of Declination on the . 
longeſt and ſhorteſt Day. 

While the Sun gains 90 Degrees on the. 

Ecliptick, (which is an oblique Circle) in a 
Quarter of a Year, it gains but 23; Degrees 
of direct Diſtance from the Equator meaſured 
on the Meridian; this appears evident on 

the Globe, and may be "prota one's in 
gur 8 ve | 1 
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Let the Semicircle P be the Meri- 
dian of the Northern Hemiſphere, the Line 
M be the Equator or the Sun's Path at 
ie and Libra, the Arch vs A the E- 
cliptick, the Line T = O the Summer Tro- 
pio, the Line ae the Sun's Path when it enters 
Gemini and Leo, the Line us the Sun's Path 
when it enters Taurus and Virgo: Then it 
will appear that in moving ſtom v to u the 
Sum gains 3o Degrees in the Relipticb, in about 
Month, and at the fame time 12 Degrees of 
Deelinatin, vis.'from'y to x, Then mov- 
from & to u in a Month more it gains 
3 Degrees on the Ecliptick; and 8% Degrees 
of Delination, viz. from n to . Then again 
from n to g in a Month more it gains 30 
Degrees on the Ecliptick, and but 3 ; Degrees 
of Declination, vis. from a'to T. 1 might” 
alſo ſhew the ſame Difference between its 
Derlination and its Motion on the Ecliptich 
in its Deſcent from = to K, m, and =, 
B/ another Scheme of the fame 
Kind below the Line v C , we might repre- 
ſent the Sun's Deſcent towards the Winter 
Solſtice, and its Return again to the Spring; 
aid thereby ſhew the ſame Difference be- 
tween the Suns Declination and its Motion on 
the Echptick in the Winter Half. Year, as the 
preſent Scheme ſhews i in the Summer Half: 


£ Dot 
--Hereby K is evident 15871 it comes to paſz 


that the Sun's Declination alters near half 
| Degree 


U 


4 
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Degree every Day juſt about the Equinoxes; 
but it ſcarce alters ſo much in 10 or 12 Days 
on each Side of the Solſlices :, And this ſhews 
the Reaſon why the Length of Days and 
Nights changes ſo faſt in March and Septem- 
ber, and ſo exceeding ſlowly in June and Das 
cember 2 For according to the Increaſe: of the! , 
Sun's: Declination in Summer, its Semidiur- 
nal Arc * will be larger, and conſequently it 
muſt be ſo much longer before it comes to 
its full Height at Noon, and it ſtays fo much 
longer above the Horizon before it ſets. 
Thus while the Sung Declination inereaſes 
or decreaſes by ſlow Degrees, the Length of 
the Days muſt increaſe and decreaſe. but very 
ſlowly; and when the Sun's Declination in» 
creaſes and decreaſes ſwiftly; ſo alſo muſt the 
Length of the Days: All which are very na- 
- Furally ares e 3 Globe. 


— 
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Of Long uud and Latitude on the 252 : 
4 and of FE OPENS RAS, 


"H E Longituds and Letitads in Alle: 
| -NOWJ ale. OO different e from — 


* 


The Diurnal * is that Part of the Circle or N | 


of Declination which is above the Horizon, and the . 


1 of that Part is called the Semidiurnal Arc. 


* — 


[ 
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Longitude and Latitude in Geography; which ' 
s ready to ereate ſome Confuſion to Learners, 

The Longitude of the Sun or any Star is its 
Difance from the Point Aries Baſtwurd, nen- 
fared in the Ecliptict. This is a ſhott way of 
deſcribing it, and agrees perfectly to — 
But in truth a Star's Longituae is its Diſlance 
Enftward from à great Arch drawn perpendi- 
ealar to the- Reliptzck throngb the Fein Arics, 
and meaſured on the Etliptich. J 
We do not fo uſually talk of the Sts | 5 
gitude, becauſe we call it bis Place in tbe E- 
dliptick, reckoning it no farther backward 

than from the Beginning of the Sign in which 
be is. 80 the 25th Day of June, we ſay the 
Sun is in the ath Degree of Cancer, and not Mz 
za the 104th Degree of Longitude. 

The Latitude of a Star or Planet is its Di- 
fance from the Echptick, meaſured by an Arch, , 
drawn through that 47s ber gend cular to the 
_ Echptich. 

Longitude and Latitiids: on the Heavenly 
Globe = exactly the ſame Relation to the 
Extprick, as they do on the Earthly: Globe 
to the Equator. As the Equator is the Line 
from which the Latitude is counted, and 
on which the Longitude is counted on the 
Farthly Globe, ſo 2352 Eclipticł is the Line 
3 om Ghich the Latitude, and on which the 
3 8 are counted on the EY 
Globe, 1 
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And thus the Lines of Latitude in the Hea- 


venly Globe are all ſuppoſed Parallels to the 


Ecliptick; and the Lines Longitude cut the 
Ecliptick at right Angles, and all meet in 


the Poles of the Eclipticł. bearing the ſame, 


Relation to it as on the E * oy 
do to the Equator. 

The Latitude of a Star or Planet i is called 
Northern or Southern, as it lies on-the North 
or South Side of the Ecliptick. 

The Sun has no Latitude, . becauſe it is abs. 
ways in the Ecliptick. This Relation of La- 
titude therefore chiefly concerns the Planets 
and Stars. 

The Fixt Stars as well as the Planets have 
their various Longitudes and Latitudes; and 
their particular Place in the Heavens may 
be aſſigned and determined thereby, as well 
as by their Right Aſcenſion and Declination 
which I mentioned before; and Afronomers 


uſe this Method to fix exactly the Place of 4 


Star . But I think it is eaſier for a Learner 


to find a Star's Place by its Declination, and 


Right Aſcenſion ; and the common Aſtrono- | 


+ Aſtronomers know that not only the 12 Conſtellati- 
ons of the Zodiac, but alſo all the Fixt Stars ſeem to move 
from the Weſt toward the Eaſt about 50 in a Year, or 
one Degree in 72 Years, in Circles parallel to the Eclip- 
rick, Therefore Nr Declination is a little altered in 72 
Years time, that being meaſured from the Equator ; But 
their Latitude never alters, that being meaſured from the 
Ecliptick + And upon this Account Aſtronomers uſe the 
Latitude rather than the Declination in their Meaſures, 
becauſe it abides the ſame 5 ever, 


mical 


, 


: 
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mical Problems ſeem to be ſolved more na- 
turally and eaſily by this Method. 
It may be here mentioned, though it is 
before its proper Place, that the ſeveral Pla- 
nets, vis. Saturn, Jupiter, Mars, Venus, 
Mercury, and the Moon, make their Revolu- 
tions at very different Diſtances from the 
Earth, from the Sun, and from one another; 
each having its diſtinct Orbit or Path nearer 
or farther from us. And as each of their Orb:/s 
is at vaſtly different Diſtances, ſo neither are 
they perfectly parallel to one another, nor 
to the Ecliptick or yearly Path of the Sun. 
Tbhbence it follows that theſe Planets have 
ſome more, ſome leſs Latitude, becauſe their 
Orbits or Paths differ ſome few Degrees from 
the Sun's Path, and interſect or croſs the 
 Ecliptick, at two oppoſite Points in certain 
ſmall Angles of two, three, four or five De- 
grees, which Points are called the Nodes. 
== The Node where any Planet croſſes the E- 
1 | cliptick aſcending to the Northward, is call- 
= ed the Dragon's Head, and marked thus &. 
Where the Planet croſſes the Ecliptick de- 
ending to the Southward, it is called the 
Dragon's Tail, and marked thus . 
It is very difficult to repreſent the Lati- 
tude F the Planets in their different Orbits, 
either upon a Globe, or upon a flat or plain 
Surface; the beſt Way that I know is, to take 
two ſmall Hoops of erent . as in Fi- 


gure 
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gure x1. and thruſt a ſtrait Wire c o through 
them both in the two oppoſite Parts of their 
Circumference: Then turn tne innermoſt 
Hoop (which may repreſent the Paub of the 
Moon) ſo far afide or obliquely. as to make an 
Angle of 5 Degrees with the outermoſt 
Hoop, (which repreſeuts the Sun's Path,) 
Thus the two Points c and o, or K and v, 
where the Wire joins the Hoops, are the two 

Nodes, or the Points of InterſeQion. 

This Difference of Orbits of the Planets, 
and their Interſections or Nodes, may be re- 
preſented alſo by two circular Pieces of Paſt- 
board, as in Figure x11. When the leſs 
(whoſe Edge repreſents the Moon's Orbit,) is 
put half Way through a Slit A B, that is 
made in the Diameter of the larger (or the 
Sun's Orbit,) and then brought up near to a2 
Parallel or level with the Larger within 5 
Degrees. Thus the two Nodes will be re- 
preſented by a and B. "Gs 

If the Moon's Path and the Sun's were pre- 
ciſely the ſame, or parallel Circles in the 
ſame Plane, then at every New Moon the 

Sun would be eclipfed by the Moon's coming 
between the Earth and the Sun: And at 
every Full Moon the Moon would be eclipſed 
by the Earth's coming between the Sun and 
the Moon. Bat fince the Planes of their 
Orbits or Paths are different, and make 
Angles with each other, thete cannot be E- 
clipſes but in or near the Place where the 

ö | 9 Planes 
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Planes of their Orbits or Paths interſect or 
croſs each other. | 

In or very near theſe Nodes, therefore, is 
the only Place where the Earth or Moon can 
hide the Sun, or any Part of it, from each 
other, and cauſe an Eclipſe either total or 


partial: And for theſe Reaſons the Orbit or 


Path of the Sun is called the Ecliptick. 

The Eclipſes of other Planets, or of any 
part of the Sun by their Interpoſition, are ſo 
very inconſiderable as deſerve not our pre- 
ſent Notice. 


SECT. VIII. 


of Altitude, Azimuth, in and va- 


rious Riſings and Settings of the Sur and 
Stars. 


HE Altitude of the Sun or Star is its 
Heighth above the Horizon, meaſured 
by the Degrees on the Quadrant of Altitudes. 

As the Height of the Sun at Noon is 
called its Meridian Altitude, or its Culmina- 
ting, ſo the Height of the Sun in the Eaſt 
or Weſt is ſometimes called 1 its Vertical A 
titude. 

The Quadrant of Altitudes is a thin La- 


bel of Braſs, with a Nut and Skrew at the 


End of it, whereby it is faſtened to the Me- 
ridian at the Zenith of any Place; now by 


| beading this down to the Horizon, you find 


the 
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the Altitude of any Star or Point in the Hea- 
vens, becauſe the Label is divided into go 
Degrees counting from the Horizon upward. 
Circles parallel to the Horizon, ſuppoſed 
to be drawn round the Globe, through every 
Degree of the Quadrant of Altitudes lefs and 
leſs till they come to a Point in the Zenith, 
are called Parallels of Altitude, or ſometimes 
in the old Arabick Name Almicantars. But 
theſe can never be actually drawn on the 
Globe, becauſe the Horizon and Zenith are 
infinitely variable, according to the different 
Latitudes of Places. In the vith Figure, ſup= 
poſe z to be the Zenith, d the Nadir, un R 
the Horizon, and the ſtrait Lines ab, Fg. 
& m, will repreſent the Parallels of Altitude. 
Note, The Sun being always higheſt on 
the Meridian, or at Noon, it deſcends in an 
Arch towards the Horizon in order to ſet, 
by the ſame Degrees by which it aſcended 
from the Horizon after its ring. Stars and 
Planets riſe and ſet, and come to the Meri- 
dian at all different Hours of the Day or Night, 
according to the various Seaſons of the Year, 
or according to the Signs in which the Pla- 
nets are. | 
As the Word Altitude is ofed to Gpriify the- 
Height of the Sun or Star above the Horizon, 
ſo the Depreſſion of the Sun or Star is its Di- 
ſtance from or below the Horizon. | 


D 3 The 
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The Azimuth of the Sun or Star is its Di- 
flance from any of the four Cardinal Points, 
Eaſt, Weſt, North and South, . by 
the Degrees of the Horizon. 

Note, When we ſpeak of the Sun's Azi- 
muthb in general, we uſually mean his Diſtance 
from ibe South : But when his Diſtance from 
the North, Eaſt, or Weſt, is intended, we 
ſay, his Azimuth from the Nen the Eaft, 
or the Yet, 

. Great Circles cutting every Degree of the 
Horizon at Right Angles, and meeting in 
the Zenith and Nadir, are called Azimuthal. 
or Vertical Circles. They direct the Eye to 
the Point of the Sun or Star's Azimuth on the 
Horizon, though the Sun or Star may be far 
above or below the Horizon. 

Note, Vertical Circles are the ſame with 
regard to the Zenith, Nadir, and the Hori- 
zon, as Miridians or Hour Circles are with 
regard to the two Poles of the World and the 

Equator. But theſe Vertical Circles can ne- 
ver be actually drawn on a Globe, becauſe 
the Zenith, Nadir and Horizon, are ever va- 
riable. See them repreſented Figure v1. by 
the Lines ZHN, 2 4 N, en, 2, &c. ſuppo- 
ſing u R to be the Horizon. 

Nate, The Quadrant of Altitudes being 
moveable when one End of it is faſtened at 
the Zenith, the graduated Edge of it may 
be laid over the Place of the Sun or Star, 

| and 


Seck. 8, Geography and Aſtronomy, 41 
and brought down to the Horizon 4 then it 
repreſents any Azimuth or Vertical Girele, in 
which the Sun or Star is ; and thus it ſhews 
the Degree of its A on the Horizon. 

Note, The Azimuth of the Sun or Star 
from the Eaft of Weſt Points of the Horizon, 
at its riſing or ſetting, is called its Amplitude. 
Mote, The Sun is always in the South at 
Noon, or 12 o'Clock, and in the North at 
Midnight, viz. in Europe and all Places on 
this Side on the Equator. But it is not at the 
Eaſt or Weſt at fix Clock any other Day 
in the Year beſides the two Equinoctial Days, 
as will eaſily appear in an ob/aque Pofition of 
the Sphere, (of which ſee the next Section) 
and — in the laſt Section, where the 
Analemma ſhall be more fully deſcribed. 

Yet the Relation which the Parallels of 
Altitude bear to the Vertical Circles, and 
which theſe Vertical or Azimutbal Circles 
bear to the Meridians or ' Hour Circles, may 
be repreſented to the Eye in Figure vi. and 
VII. 

In Figure v1, Suppoſe the outermoſt Cir- 
cle be the Meridian, nu R the Horizon, z the 
Zenith, x the Nadir; then 46, fg, n, 
will be Parallel of Altitude: And 2 a N, 
z e N, Z0N, 2 C N, &c. will be Vertical Cir- 
cles, or Circles of Azimuth croſſing the others 
at Right Angles, | 

Thus z e N is the vertical Circle of Eaſt or 
* And in this Scheme 3a, or fn 
D 4 will 
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will be the Arch of the Altitude of the Star 3, 
and x à will be its Azimuth from the Me- 
ridian ; and c @ will be its Azimuth from the 
Eaſt to Weſt. Th 

But if the Line H R be ſuppoſed to repre- 
ſent the Equator, then z and N will be the 
two Poles of the World, and then 46, fg, 
Sc. will be Parallels of Latitude on Earth, 
or Parallels of Declination in the Heavens. 
Then alſo the Arches z HN, ZaN, ze, 
ZON, z c N, will be Meridians, or Lines of 
Longitude on Earth, and Hour Circles i in the 
Heavens. 
In Figureviz. Let the utmoſt Circle be 
the Meridian, A x the Horizon, 2 the, 
nith, N the Nadir, E Q the Equator, P L the 
Axis of the World, or rather the two Poles, 
North and South; then 2 HN. 2 2 N, 2z e N, 
2 CN, will be Circles of Azimuth: Pp I, 
POL, PAL, PI, &c. will be Hour Circles. 

And i in this Poſition the Star will have 
' T 5,'#.e. equal to Eo for its Hour from Noon 
or the Meridian ; but its Azimuth from 
Noon, or the South, or Meridian, will be H e. 
Or if ydu reckon its Azimuth from the Eaſt 
or Weſt Vertical (which is z c N) it will be 
found to be ce, while its Hour reckoned 
from 6 cx, (which is the Six o'Clock 
Hour-Line) will be found to be 65, or 
C0. 

Thus it will appear body the Hour of the 
| _— differs from its Azimuth, and that bis: 
0 
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of them are numbered, or counted from the 
Meridian PZEH LN; yet they do not by any = 
Means keep equal Pace with one another, 
one being numbered along the Equator. EQ, 
the other numbered along the Horizon NH R. 
Thus you ſee moſt evidently, that if you 
| ſuppoſe the Sun s ® to be in the Tropic of 
Cancer repreſented by the Line T =, the 
Difference between the Hour and Azimuth 
will appear to be very great; and that the 
Sun's Azimuth from Noon He increaſes a 
great deal faſter than his Hour T s doth in 
the middle of Summer. And if another 
Line K r were drawn to repreſent the Tyo · 
pic of Capricorn, the Sun's Azimuth from 
Noon will appear to increaſe a great deal 


{ſlower than his Hours do in the middle ofßͤ / 
Winter. ä 


1 thick it ſhould not utterly be omitted 
here what is mentioned in almoſt all Wri- 
tings of this kind, (viz.) that a Star is ſaid to 
riſe or ſet Coſmically, when it riſes or ſets at 

Sun-rifing. 
It is ſaid to ri or et n . if it 
riſe or ſet at Sun- ſetting. 
A Star is ſaid to riſe Hehacally when it 
is juſt come to ſuch a Diſtance from the Sun 
as that it is no longer hid by the Sun-Beams.. 
And it is ſaid to ſet Heltacally when the Sun 
approaches ſo near to it as hat it begins to 
diſappear from our Sight, being hid by the 
„ yes of the Sun, 
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The fixt Stars, and the three ſuperior Pla- 
nets, Mars, Jupiter and Saturn, riſe Helia- 
cally in the Morning, but the Moon in the 
Evening; for it is in the Evening the New 
Moon firſt appears, coming from her Con- 
jon with the Sun. . 

Note, This Sort of Riſing and Setting of 

the Stars is alſo called Poetical; becauſe the 


ancient Poets frequently mention it. 


ne. n. 


Of the Inhabitants of the Earth according to 
the Poſittons of the Sphere, the Zones, &c. 


FN order to make the Do#rime of the 

Sphere or Globe yet more plain and in- 
telligible, let us conſider the Inbabitants of 
the ſeveral Parts of the World, who may 
be diſtinguiſhed three Ways, (1. ) According 
to the various Poſſtions of the Globe. (2.) Ac- 
cording to the five Zones, (3.) In relation ta 


one another. 

Firſt, Let us conſider them according: to 
the various Poſitions of the Globe or Sphere, 
which are either Direct, Parallel, or Oblique. 

Theſe three Poſitions of the Sphere are 
repreſented in Figure vir, 1x, x, in each 
of which the utmoſt Circle is the Meridian, 
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un is the Horizon, E Q the Equator, 
x the Ecliptick, s v the Axis of the World, 

N the North Pole, s the South, 2 Þ the Ford 
gien Circle of Eaft and Veſt, z the Zenith, 

vp the Nadir, S A the Tropic of Cancer, c 
» the Tropic of Capricorn. The various 
Poſition of theſe Line or Circles will appear 
by the following Deſcriptions. 

I. A Direct or Right Sphere Figure vn; 
is when the Poles of Fs World are in the 
Horizon, and the Equator paſſes through the 
Zenith: This is the Caſe of thoſe who live 
directly under the Line or Equator. 

Here the Inhabitants have no Latitude, no 
Elevation of the Pole: The North or South 
Poles being in the Horizon, they may very 
nearly fee them both. | 

All the Stars do once in twenty four Hours 
riſe and ſet with them, and all at right Angles * 

with the Horizon. | 


The Sun alſo, in whatſoever Parallel of 


Declination he is, riſes and ſets at right An- 
gles with the Horizon ; their Days and 
Nights therefore are always equal, becauſe 
the | Horizon exactly cuts the Sun's Diurnal 
Circles in Halves, 

They have two Summers everyYear, (viz.). 
when the Sun is in or near the two = 
noctial Points, for then he is juſt over their 


Heads at Noon, and darts his ſtrongeſt Beams. 


And they have - two Winters, (viz,) when 
* f — the 
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the Sun is in or near the Tropics of Cancer 
and Capricorn; for then the Sun is fartheſt 
diſtant from them, though even then it is 
nearer than it is to us in England at alan 


. mer. 


II. A Parallel Spbere, Figure Ix. is athens 
the Poles of the World are in the Zenith and 
Nadir: And the Equater is in the H:rizon. 

Now if there were any Inhabitants thus 
directly under the Nortb and South Poles, 
they would have only one Day of ſix Months 
long, and one Night of ſix Months, i in a whole 
Year, according as the Sun is on this or the 

other Side of the Eguator; for the Sun mov- 
ing ſlowly in the Ecliptick on the North Side 
of the Equator half a Year, would be all that 
Time above the Horizon tg the Inhabitants , 
at the North Pole, though it went round 
them daily: And the Sun moving in the 


Eeliptick on the South Side of the Equator. 


half a Year, would be below their Horizon 
all that time. The ſame-might be ſaid con- 

cerning the Inhabitants of the Soutb Pole. 
The two Equinoctial Days, or when the 
Sun is in the Points Aries, or Libra, the 

Day and Night are equal all the World over; 'P 
and this is true in a Senſe to thoſe who live 
under the Poles; for the Centre of the Sun is 


in their Horizon. Thus half the Sun i is above 


their Horizon, and half below i It for 24 Hours 
1 | AY 
Thus, 25 
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Thus, though the Polar Inhabitants begin 
to loſe the Sun at the Autumnal Equinox, they 
are not in utter Darkneſs all the time of the 
Sun's Abſence ; For the Tw:hght laſts till the 
Sun is 18 Degrees below their Horizon, and 
that is till he has 18 Degrees of Declination. 
The Inhabitants of the North Pole are there- 
fore without the Twilight only from the 2d 
of November till the 18th of January. 

Let it be noted alſo, that the Refraction of 
the Rays through the thick Air or Atmoſphere. 
makes the Sun appear above their Hori gon 


in that Part of her Month ſhe is moſt oppo- 
ſite to the Sun, and is therefore in that Part 


this Poſition of the Sphere, are all parallel to 


Os "ri 


The Stars that they ulld ſee would be al- 5 
ways the e making perpetual. Revo- 
lytions 


ſeveral Days ſooner, ' and diſappear ſeveral 
Days later, than otherwiſe it would do. It 
may be added in Favour of their Habitations 
too, that the Moon when ſhe is brighteſt, - 
(vig. ) from the firſt Quarter to the laſt, does 
not ſet during their middle of Winter: For 


of the Heng which is moſt diſtant from. | 
the Sun while he never riſe. J 
The Parallels of the Sun's Declination in 


the Horizon ; and are the ſame with the Pa- 
rallels of his Altitude, and therefore his high - 
eft Allitude with them can never exceed 2 3x) 
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lations round them, and never ſet nor riſe, 
nor be higher or lower. And the Planets 

during half their Periods will be above their 

- Horizon, as Saturn 1 5 Years, Jupiter 6, 
Mars 1, '&c. 

III. An Oblique Sphere, Figure x. i is where 
the Latitude or Elevation of the Pole is at 
any Number of Degrees leſs than go. There- 
fore all the Inhabitants of the Earth (except 
underthe Equator and the Poles) have an O6- 
tique Sphere. 

Here the Equator and all the Parallels of 
Declination cut the Horizon obliquely, there- 
fore the Sun and Stars always riſe and ſet at 
oblique Angles with the Horizon. 

As one Pole of the World is always in their 
View, and the other is never ſeen, ſo there 
are ſome Stars which never ſet, and others 

2 which never riſe in their Horizon. | 

Fete, Their Days and Nights are of very diffe- 

} & De, rent Lengths, according to the different De- 

q # 20. clination of the Sun in the ſeveral Seaſons of 

will the Year. 

8 In this Oblique Poſition of the Sphere, A- 

ſtronomers ſometimes talk of the Oblique A 

cenfin of the Sun or Stars; and in order to, 
obtain a clearer Idea of it, let us again conſi · 
der the Right Aſcenſion, which is the Sun or 
Star's Diane from that Meridian, which paſ- 
- ſes through the Point Aries, meofured on the E- 


_  Quater. Or 


1 2 
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Or it may be expreſſed thus: The Righe | 
Aſcenſjon is that Degree of the Eguator which x 
comes to the Meridian together with the 
Sun or Star, conſidered in its Diſtance from 
the Point Aries. 

But the Oblique Aſcenſon is that Degree of 
the Eguator which in an oblique Sphere riſes 
ragether with the Sun or Stars, conſidered in 
its Diſtance from the Point Arres. 

Note, That in a Rzgbt or Dire# Spbere, 
all the heavenly Bodies can only have Rigbe 

Aſcenſion, and no Oblique Aſcen/ion ; becauſe 
the ſame Point or Degree of the 
that riſes with them, comes alſo to the Me- 
ridian with them: But in an Ob/ique 


there is ſometimes a great deal of Difference : - © 
between the Point that riſes with them, and 


the Point that comes with them to the Meri- 
dian. 

Now the Difference between the Rr 71 
Aſcenſion of the Sun or Star, and its Oblique 
AMcenfion, | is called the Aſcenfional Difference. 

Note, Concerning the Stars in the Zqua- 
tor, that their Right and Oblique Aſcenſion 


are equal: Therefore the Sun in the Equj= 


noxes riſing at Six, and ſetting at Six, has 
no Aſcenfional Difference : But as he goes on- 
ward from the Equator toward the Winter 
Solſtice, he riſes after Six; and as he goes 
toward the Summer he riſes before Six ; and 


ol 
ww 3 We 
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the Diſtance of bis riſing or ſetting from Six 
4 Clock, is called the Aſcenſicnal Difference. 
And perhaps it is ſufficient as well as much 
eaſier for a Learner to remember that the 
Time of the Sun or Star's riſing or ſetting be- 
fore or after Six o Clock, is called by Aſtro- 
nomers the Aſcenfional' Difference, without 
taking any Notice at all of the Ob/igue Aſcen - 
fon, which is neither ſo eaſy to be appre- 
| hended or remembered. | 
The ſecond Diſtinction of the Inhabitants 
of the Earth may be made according to the 
| Five Zones, which they inhabit; this was an 
ancient Diviſion of the Globe. 
The Zones are broad Circles, five of which 
. Ster or fill up the Globe. There are two 
Temperate, two Frigid or cold. and one Tor- ü 
id or hot. EE 
The Torrid or burning Zone is all the 
© Space that lies between the two Tropics ; it 
was once counted uninhabitable, becauſe of 
exceſſive Heat, being ſo near the Sun; but 
hter Diſcoveries have found many and great 
Nations inhabiting thoſe Parts which contain 
the greateſt Part of Africa, and of South A- 
85 merica. | 5 
The two Frigid or cold Zones, are thoſe 
Spaces which are included within the two 
Polar Circles, with the Pole in the Centre, 
at great Diſtance from the Sun, ſcarcely ha- 
bitable by reaſon of the Cold. There lies 
* Greenland F 
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Greenland. and Lapland toward the Nerth 
Pole. The South Pole and Polar Regions are 
undiſcoveredi 

The two temperate. Zones are thoſe Spaces 
that lie on either Side of the Globe between 
the Tropics.and the Polar Circles, where the 
Sun gives a moderate Heat, and makes thoſe 
Parts moſt convenient for the Habitation of 
Men. All Earope, and the greateſt Part of 
Ala, and Nerth America, lie in the Noth 
temperate Zone. 
Note, That the Torrid Zone lying between 


the {409 Tropics, every Place in it has the Sun 


in the Zenith, or exactly over their Heads 
once or twice in every Vear. 


Thoſe who live under the T; ropic of Can 
ter, have their Winter when the Sun is in 


Capricorn. Thoſe who live under the Tro- 
pic. of Capricorn, have their Winter when the 
Sun is in Cancer. Thoſe who live under the 
Equator have (as I ſaid before) two Winters 
in the Year ; though indeed there is ſcarce 


any Seaſon.can be called Winter withia the 


Limits of the Torrid Zone. 


Thoſe who live juſt within the Borders of | 


the two Frigid Zones, loſe the Sun for twen- 
ty-four Hours together at Midwinter, when 
the Sun is in the contrary. Tropic: And thoſe 


Places that are nearer and nearer to the Poles, 


loſe the Sun for two, three, four, five, 'fix, 
Days, for whole Weeks or Months together 


W-- 
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at their Winter, or when the Sun is hear the 
contrary Tropic. | 71 
What is faid concerning the Loſs of Light 

a whole Day, or Week, or Month, at V inter, 
in either of the frezen Zones, mult be alſo 
faid concerning the gaining a whole Day or 
Week, or Month of Daylight, at their Sum- 
mer; 103 thofe Parts of the Year are all 

Darkneſs in the Northern frigid Zune, which 
are all Daylight in the — DUE 
Thus, as you go farther Nerthward or 
Southward, the Continuance of the Sun above 
the Horizon grows longer in their Sammer; 
and the utter Abſence of it below the Heri- 
aon grows longer in their Vinter; till you 
come to thoſe Inhabitants (if any ſuch there 
be) who live under the Pole, for thefe have 
half the Lear Night, and half the Year 
Day, as I ſaid before concerning the Parallel 
Sphere. 

In the two Temperate Zones, (as alſo in 
the Torrid Zone) there are never quite 24 
Hours either of Day or of Night together; 
but when the Sun is in the Equator, all Days 
and Nights are equal ; Afterwards their Days 
. increaſe till their longeſt Day in 

ummer, and gradually decreaſe till their 
ſhorteſt Day in Winter: Though thoſe who 
live on the Borders of the Polar Circles, or the 
Frigid Zones, have their 22d of June, or 
Kage Day in Summer, near 24 Hours; and 
their 
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their 22d of December, or ſhorteſt Day in 
Winter, but juſt allows the Sun to peep a 
Moment above the Horizon, fo that thels 
Night is very near 24 Hours long. 
Thirdly, The Inhabitants of the Earth may 
alſo be divided into three Sorts, in reſpect of 
their Geographical Relation to one another, 
and they are called the Feriaai, the Antari, 
and Anti podes. 
I. The Periz; live ond be ſame Pas 
rallel of Latitude on the ſame Side of the 
Globe, but differ in Longitude fram Eaſt to 
Weſt 180 Degrees, or juſt half the Globe. 
Theſe have their Summer and Winter at the 
ſame Times with one another, but Day and 
Night juſt at contrary Times. Note, Thoſe 
who live under the Poles have no Periæci. 
II. The Antæci live under the ſame Meri - 
dian, or Line of Longitude, and have the ſame 
| Degree of Latitude tao, but on contrary Sides 
of the Equator, one to the North, the other 
to the South. Thefe have Day and Nigbt 
exactly at the ſame Time, but Summer and 
Winter contrary to each other. Note, Thoſe 
who live under the Equator have no Antæci. 
III. The Antipoides have (if 1 may fo ex- 
preſs it) the Properties of the Antec and 
Periz joined together, for they live on con» 
trary Sides of the Equator, though in the ſame 
Latitude or Diſtance from it ; and. their 
Meridian, or Line of Longitude; is 180 De- 
grees, or half the Globe different. A Line 
E 2 paſſing 
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paſſing through the Centre of the Earth from 
the Feet of the one would reach the Feet of 
the other. They dwell at the full Diſtance 
of half the Globe, and have Day and Nigbt, 
Summer and Winter, at contrary Times. 
In each of the three laſt Figures, (vig.) 
VIII. Ix. and x. you may fee theſe Diſtinc- 
tions of the Earth's — exactly re- 
preſented, = A are Periæci, fo are c . 
But & or & are Antæci. , or A c, 
or N, or K R, or EQ, are all Antipodes to 
each other. 
The Ampbiſcii, Heteroſcii, and Aſcii, 
which are only Greek Names invented to tell 
how the Sun caſts the Shadows of the ſeve- 
ral Inhabitants of the World, are not worth | 
our preſent Notice. | 


SE CT. X. 


The: Natural Deſeri ption of the Earth ind 
Waters on the Terreſtrial Globe. 


H E Earth may 9 divided into its 
Natural or its Political Parts. The 
one Diſtinction is made by the God of Na- 
ture who created it: The other by Men who 
inhabit it. | 
The Globe or Surface of Earth on which 
we dwell, is made up naturally of two — 
Lan 
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Land and Pater; and therefore it is called 
the Terraqueous Globe. Each of theſe Ele- 
ments have their various Parts and Subdivi- 
fions, which are as variouſly deſcribed on ar- 
tificial Globes or Maps. 

The Land is called either an Iſland, a 
Continent, a Peninſula, an Mibmus, a Pro- 
montory, or a Coaſt, See the plain Deſcrip- 
tion of all theſe Figure x111. | 

An Iſland is a Country or Portion of Land, 
compaſſed about with Sea or other Water, 
as Great Britain, Ireland in the Britiſh 
Seas; Sicily, Crete, Cyprus, &c. in the Me- 
diterranean Sea; the Iſles of Wight, of An- 
gleſy, of Man near England: There are al- 
ſo Iſlands in Rivers. 

A Continent, properly ſo called, is a a large 
Quantity of Land in which many great Coun- 
tries are joined together, and not ſeparated 
from each other by the Sea, ſuch are Eu- 
rope, Aſia, Africa. This is ſometimes call- 
ed the Main- Land. 

A Peninſula is a Part of Land Aal! in- 
eompaſſed with Water, or which is almoſt 
an Ifland : Such is the Morea which joins to 
Greece, ſuch is Denmark as joining to Ger- 
many, and Taurica Cherſoneſus joining to Lit- 
tle Tartary near Muſcovy ; ; and indeed Africa 
is but a large Peninſula joining to {ia 
An Iftbmus is a narrow Neck of Land be- 
tween two Seas, joining a Peninſula to the 
E 3 Con- 
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Continent, as the Iſthmus of Darien, or Pa- 
— which joins North and South Ameri- 
: The Iſthmus of Corinth which joins the 
— to Greece: The Iſthmus of Sues which 
joins Africa to Aſia. 
= Promemtory is a Hill or Point of Land 
ſtretching out into the Sea: It is often called 
a Cape, ſuch is the Cape of Good Hope in the 
South of Africa; the Lands End and the 
Tizard Point are ywo Capes at the Weſt of 
England; Cape Finiſterre on the Weſt of 


- A Coaſt or Shore is all that Land that bor- 
ders upon the Sea, whether it be in Iſlands 
or Continents: Whence it comes to paſs that 
failing near the Shore is called Coofting. 
That Part of the Land which is far diſtant 

from the Sea, is called the Inland Country: 


Theſe are the Diviſions of the Land. 


The Waters is divided into Rivers or Seas. 
A River is a Stream of Water which has 
uſually its Beginning from a {mall Spring or 
Fountam whence it flows continually without 
Intermiſſion, and empties itſelf into ſome 
Sea. But the Word Sea implies a larger 
Quantity of Water, and is diſtinguiſhed into 
Lakes, Gulphs, Boyz, Creeks, Straits, or the 
Ocean. 

The Ocean or the Main- Sca is a vaſt ſpread- 
ing Collection of Water which is not di- 
vided or — by Lands running be- 

tween 2} 


—_— 22 oe 
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tween : Sach is the Atlantick or Weſtern O- 
cean between Europe and Americas The 
Eaſtern or the Indian Ocean in the Eaſt-In- 
dies: The Pacifick Ocean or South Sea, on 
the Welt Side of America, &c. 

Note, The various Parts of this Ocean or 
Main- Sca that border upon the Land are 
called by the Names of the Lands which lie 
next to it: So the Britiſh Sea, the Iriſb Sea, 
the Erbiopian Sea, the French and Spaniſ 


Seas, 
A Lake is a large Place of Water inclo- 


ſed allround with Land, and having not any 
viſible and open Communication; with the 
Sea: Such are the Caſpian Sea or Lake in A- 
fia; the Lake Zaire in Africa, (as ſome 
Maps deſcribe) and many others there ate 
in Europe and America, and efpecially in 
Sweden and Finland, and on the Welt of 
New Englgnd : Such alſo is the Lake or Sea 
of Tiberias in the Land of Canaan, and the 
Dead Sea there, which we read of in Scrip- 
ture, 

4 Gulf is Part of the Sea. ihat is almoſt 
incompaſſed with Land, or that runs up 2 
great Way into the Land. 

If this be very large it is rather called an 
Inland Sea: Such is the Baltick Sea in Swe- 
den, and the Euxine Sea between Europe and 
Aſia the Agean Sea between Greece and 
Laer Aſia; and the Mediterranean Sea be- 

1 WW. tween - 
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tween Europe and Africa, which is often 
in the Old Teſtament called the Great Sea. 

If it be a leſs Part of the Sea thus almoſt 
incloſed between Land, then it is more uſu- 
ally called a Gulf or Bay: Such is the Gulf 
Venice between Ttaly and Dalmatia : The 

Arabian Gulf, or the Red Sea, between Afia 

and Africa: The Perfian Gulf between A. 
rabia and Perfia : The Gulf or Bay of Fin- 
land in the Baltick Sea; and the Bay of Bi- 
cay between France and Spain, 
If it be but a very ſmall Part, or as it were 
an Arm of the Sea that runs but a few Miles 
between the Land, it is called a Creek, a Ha- 
ven, a Station, or a Road for Ships; as Mil- 
ford Haven in Wales; Southampton Haven in 
Hampſhire, and many more in every Mari- 
time Country. 

A Stratt is a narrow Part of the Ocean ly- 

between two Shores, whereby two Seas 
are joined together, as the Sound which is the 
Paſſage into the Balfick Sea, between Den- 
mark and Sueden: The Helleſpont and .Boſ- 
phorus, which are two Paſſages into the Eux- 
ine Sea, between Romania and the Leſſer Ala: 
The Straits of Dover, between the Britiſb 
Channel and the German Sea; and the Straits 
of Gibraltar, between the Atlantick and the 

1 though the whole Mediter- 

ranean Sea is ſometimes called the Straits. 


if 
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If we compare the various Parts of the 
Land with thoſe of the Water, there is a 
pretty Analogy or Reſemblance of one to 
the other. The Deſcription of a Continent 
reſembles that of the Ocean, the one is a 
vaſt Tra of Land, as the other is of Water. 
An J/land incompaſſed with Water reſembles 
a Lake incompaſſed with Land. A Peninſula 
of Land is like a Gulf of Inland Sea. A Pro- 
montory or Cape at Land is like a Bay or Creek 
at Sea; and an Jabmus, whereby two Lands 
are joined, has the ſame Relation to other 
Parts of the Earth, as a Strait has to the 
Sea or Ocean. I 

Let us now take Notice by what Figures 
the various Parts of Land or Water are de- 
ſcribed in a Globe or Map, and in what Man- 
ner they are repreſented. See Figure x111. 

Sea is generally left as an empty Space, ex- 
cept where there are Rocks, Sands, or Shelves 
Currents of Water or Wind, deſcribed, 
Rocks are ſometimes made like little point- - 
ed things ſticking up ſharp in the Sea. Sands 
or Shelves are denoted . by a great Heap of 
little Points placed in the Shape of thoſe 
- Sands, as they have been found to lie in the 
Ocean by founding or fathoming the Depths. 
Currents of Water are deſcribed by ſeveral 
long crooked parallel Strokes imitating a Cur- 
rent. The Courſe of Hinds is repreſented by 
the Heads of Arrows pointing to that_Coaſt 
toward which the Wind blows. 8 

ED e 
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The Land is divided or diſtinguiſhed from 
the Sea by a thick Shadow made of ſhort 
ſmall Strokes to repreſent the Shores or Coaſts, 
whether of Iflands or Continents, Sc. and 
It is uſually filled with Names of Kingdoms, 
Provinces, Cities, Towns, Mountains, Fo- 
reſts, Rivers, &c. which are deſcribed in 
this Manner, (viz. ) i 

. Kingdoms or Provinces are divided from 
one another by a Row of ſingle Points, and 
they are often painted or ſtained with diſtinct 
Colours. Cities or great Towns are made 
Uke little Houſes with a ſmall Circle in the 
middle of them. Leſſer Towns or Villages 
are marked only by ſuch a ſmall Circle. 
Mountains are imitated in the Form of little 
riſing Hillocks. Forefts are repreſented by a 
Collection of little Trees. Small Rivers are 
deſcribed by a fingle, crooked, waving Line; 
and larger Rivers by ſuch a weaving or curl- 
ing double Line made ſtrong and black. 
Fhe Mouths of large Rivers, where they 
empty themſelves into the Sea, are repre- 
fented fometimes as Currents of Water, by 
ſeveral parallel crooked Lines. 
I ſhould add this alſo, That in 'Terreſtrial 
Globes you find the Mariner's Compaſs figured - 
in ſeveral Parts, and the Lines of it are 
drawn out'to a great Length toward all 
Parts of the World, on purpoſe to ſhew how 
wy Part of the Earth or Sea ſtands 9 
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with regard to any other Part; and this is 


called its Bearing, by which you may know 
what Places bear Eaſt, Weſt, North or South, 


from the Place where you are, or at what 


other immediate Points of the Compaſs they 


lie. The North is generally deſcribed by a 
Flower-de-luce, and the Eaſt frequently by a 
Croſs. 


the North Pole juſt ſtanding before the Face: 
Then the Ea is at the right Hand, and the 


Weſt at the Left: And thus uſually the Names 


and Words are written to be read from the 
Weſt to the Eat. This is alſo obſerved in 


large Maps, and it ſhould be the ſame in 


ſmall ones; for when a Map of a Country is 
drawn in any other Form, ſo that the North 
does not lie juſt before us, and the Eaſt to 
our right Hand, it gives great Confuſion to 
the Learner, and ſometimes confounds the 
Eye and Imagination even of Perſons killed 
in Geography. 


8 E CT. XI. 
Of Maps and Sea Charts. 
Hough nothing can repreſent the Hea- 
vens or the Earth in their natural 


Appearance ſo exactly as a Globe, yet the 
| T 


Globes are generally ſo formed as to have 
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tao Hemiſpberes, either of the Heavens or of 
the Earth, may be repreſented upon a flat or 
plain Surface, which are generally called 
Projectians of the Sphere. _ - 
If you ſuppoſe a Globe to be cut in Halves 
juſt at the Equator, and each Hemiſphere - 
repreſented on a Plane, it is called a Pro- 
jectien of the Globe upon the Plane of the Equa- 
tor. Then the Equinoctial Line will be the 
Circumference, arid the two Poles of the 
World will be the Centres of. thoſe two Pro- 
jections, and all the Meridian Lines will 
de ſo many ſtrait Lines or Semidiameters 
meeting in the Centre. This is the moſt 
common Method of repreſenting the Celeſtial 
 Glibe and the Stars, _ 
If the Globe be cut aſunder at the Hori- 
zon of any particular Place, and thus repre- 
ſented on a Plane, it is called the Proje&icn 
en the Plane of. the Horizon. Then the Ze- 
nich and Nadir will be the Centres of thoſe 
Projections, and the Horizon is the Circum- 
ference. The two Poles will be placed at 
ſuch a Diſtance from the Circumference, as 
_ the Pole of the World is elevated above the 
' Horizon of that Place; and the Meridian 
will be repreſented as curve Lines meeting in 
the Pole Point, excepting only that Meridian 
that paſſes through the Zenith which is al- 
ways a right Line. This is a more uncom- 
mon Projection of the Sphere, * it is 
* uſed in Dialing. 
= The 
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The moſt uſual Way of deſcribing the 
Exrthly Globe on a Plane, or a Map, is to 
ſuppoſe the Globe cut in Halves about the 
firſt Meridian at the Iſland Fero or Tenersff. 
This is a Projection on the Plane of the Meri- 
dian * Fhen the firſt Meridian will deter- 
mine the Circumference: The Pole Points 


will ſtand in the upper and lower Parts of 


that Circle, and the other Meridians will be 
curve Lines meeting in the Pole Points, ex- 
. cept that which paſſes through the Centre of 
the Projection, which is a right Line. 

Here the | Equator will be a ſtrait Line, or 
Diameter croſſing all the Meridians at ri 
Angles, and at vp Diſtances from the two 
Poles, 2 

Here the two Tropics of aul and Ca- 
pricorn are drawn at their proper Diſtances 
of 23; Degrees from the Equator ; and the 
two Polar Circles at the ſame Diſtance from 
the Poles. © {02 

la this Projection the Eelpuck is be- 
times a ſtrait Line cutting the middle of the 
Equator obliquely in each Hemiſphere, and 
ending where the two Tropics meet the Me- 
ridian : But ſometimes the Ecliptict᷑ is drawa 
as a curve Line, or an Arch beginning where 
the Equator meets the Meridian, and carried 
upward juſt to touch the Tropic of Cancer in 
one Hemiſphere, and downward to touch 
he Tropic of Capricorn in the other. 
At 
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It is in this Form the Maps of the World 
are generally drawn in two large Hemif- 
pheres. 
Note here, that it is impoſiible to repre · 
ſent a ſpherical Body exactly in its due Pro- 
portion upon a Plane; and therefore the arti- 
ficial Meridians, or Lines o Longitude, Paral- 
kels of Latitude, &c. are placed at ſuch diffe- 
rent Diſtances by certain Rules of Art, and 
the Degrees marked on them are often une 
qual; but ſo drawn as may moſt commodi- 
ouſly repreſent the Situation of the ſeveral 
Parts of the Earth with regard to one ano- 


ther. 
The Meridian, or 7" PR of theſe 

Circles is divided into four Quarters, . and 

each marked with go Degrees, beginning from 

the Equator, and proceeding toward the 

Poles. Theſe Figures or Numbers ſhew the 

Latitude of every Place in the Earth, or its 

Diſtance from the Equator ; and at every ten 

Degrees there is a Parallel of Latitude drawn 

on Purpoſe to guide and direct the Eye in 

ſeeking the Latitude of any Place. 

The Equator of each Hemiſphere is di- 
vided into 180 Parts, which makes 360 in 
the whole: And the ſeveral Meridians or 

Lines of Longitude cutting the Equator at eve- 

ry ten Degrees, guide and direct the Eye to 

| find the Longitude of any Place required. 


As 
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As the Equator, the ſeveral Lines of Lau- 
gitude, of Latitude, &c, cannot be tepre- 
ſented on a Plane exactly as they are on 2 
Globe; ſo neither can the ſeveral Parts of the 
World, Kingdoms, Provinces, Mandi, and 
Seas, be repreſented in a Map exactly in the 
ſame Proportion as they ſtand on a Globe. 
But as the Diviſions of Degrees in a Map are 
bigger ot leſs, ſo the Parts of the Land and 
Sea are OLE there. bigger. or leſs in a 
moſt exact Proportion to thole Lines Lan- 
gitude and Latitude among which they are 
aced. 

Therefore though the Length e or Breadth, 
or Diſtance of Places on a Map of the Warid, 
cannot be meaſured by a Pair of Compaſſes 
as they may be on a Globe, yet you may 
count the Number of Degrees to I. ſuch 
Lengths; Breadths or Diſtances, correſpond, 
and thereby you may compute their real Di- 
menſions; though not always ſo well as og 
a Globe; of which hereafter, . 

Thus much ſhall ſuffice concerning Maps 
that repreſent the V boie H/orid, or the Globe 
of Earth and Mater. Let us next conſidet 
thoſe Maps which, repreſent particular Parts 
of the World, Kingdoms or Provinces, theſe 
are generally drawn in a large Square, and 
are to be conſidered as Parts of 4 Projection 
on the Plane of the Meridian. 

From the he to or toward the Bottom of 

the 
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the Square are drawn Meridians, or Lines. of 
Longitude; and the Number of Degrees of 
Longitude are divided and marked on the up- 

and undermoſt Line of the Square. 
From Side to Side are drawn Parallels of 
e and the Degrees of Latitude are 
marked on the two Side Lines. 

Thus you may eaſily find on a Map what 
is the Longitude or Latitude of any Place gi- 
ven, or you may find the Point where any 
Town ſtands ot ſhould ſtand, when the true 
Longitude or Latitude of it are given. 

Note, In ſuch Maps of particular Coun 
tries the Longitude is not always reckoned 


from the fir Meridian, as Fero or Teneriff, 


but oftentimes it is reckoned from the Chief 
City of that Kingdom, which is deſcribed in 
the Map, as I have intimated before. 
Obſerve farther, That though in Globes 
and Maps of the whole World the Longitude 
is reckoned from the Meſt toward the Eaſt, yet 
in ſmaller Maps it is often reckoned both 
Ways, as Briſtol is 2+ Degrees of Weſtern 
Longitude from London, Amſterdam has near 
5 Degrees of Eaſtern Longitude. - + 
Note ' alſo, That when a ſmall Country 
Is repreſented i in a large Map, the Lines of 
Longitude, and Parallels of Latitude, are 
drawn not merely at every 10 Degrees, as in 
the Globe, but ſometimes: at every five De- 
grees, and ſometimes at eyery ſingle _ 
* 
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Let it be obſerved alſo in large Maps, that 
deſcribe any particular Country or Province, 
as a fitigle or double crooked waving Line ſig- 
nifies a River when it is made ſtrong and 
black; ſo a Publick Road is deſcribed by a 
ſingle or a double Line drawn from Town to 
Town, not quite ſo curled nor ſo ſtrong as a 
River is, but trait or winding as the Road it- 
{elf happens. And where the Roads lie thro 
a a broad Plain or great Common without Hou- 
ſes or Hedges, they are ſometimes deſcribed 
by a double Row of Points. 
As Villages and ſmaller Towns are deſcribed 
by a little Circle or ſmall round o in Maps 
of larger Countries, where the Cities are re- 
preſented by the Figure of a Houſe or two 
with a Spire or Steeple; ſo in Maps of ſmal- 
ler Countries or Provinces, the littiè Towns and 
Villages are deſcribed by the Figure of a Houſe 
or two, and great Towns or Cities are marked » 
like ſeveral Buildings put together in Proſ- 
pect, or elſe the naked Plan of thoſe ; 
Towns or Cities is drawn there and diſtin- 

guiſhed according to theic Streets. 

I proceed now to conſider Sra- hurts. 
As Maps are idrawn to deſcribe; particular 
Countries by Land, fo a Deſcription of Coaſts 
or Shores, and of the Seas for the uſe of Ma- 
riners, is called a Sea-Chart, and it differs 

from a Map chiefly in theſe Particulars, 
__ Mapif the Land is full of Names and 
Marks RS: all the Towns, Countries, 
| Fs Rivers, 
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Rivers, Mountains, &c. but in a Sea+-Chart 
there are ſeldom any Parts of the Land mark - 
ed or deſcribed, beſides the Coaſts or Shores, 
and the Sea Ports, the Towns or Cities that 
border upon the Sea, and the e of Ri- 
eil... 
II. In a Map the Sea is lefe as an angty 
Space, except. where the Lines of Longitude 
and Latitude; &c. are placed: But in Sea- 
Charts all the Sholes er Sands; and ſhallow 
Waters, are marked exactly according to 
their Shape, as they have. been found to liein 
the Sea by: ſounding the Depth in every Part 
| of them. | 
III. In S:9-Charts the Meridians are often 
2 in ſtrait and parallel Lines, and the 
Lines of Latitude are alle ſtrait Parallels croſ- 
ſing the Meridian at right Angles. This is 
called Mercator ę Projection; and the Points 
of the Compaſs are frequently repeated and 
extended through the whole Chart in a Mul- 
titude of croſſing Lines *, that whereſgever 
the Mariner is upon the Sea, he may know 
toward what Point of the Compaſs he muſt 
ſteer, or direct his Veſſel to carry it toward 
any particular Port; and that we may be able 
to ſee with one Caſt of an Eye the various 
Bearings of any Port, Coaſt, Iſland, Cape, 
 &c. toward each other. 
IV. Tho Sen is allo filled in Sea- Charts with 
various e or Fi one which denote the 
| - Depth 
2 See Marginal Note, Probl, X. Seck. xix. 5 


Sec. 12. Grography and Afrumm. 69 
Depth of Water, and ſhew how many Fathom 
deep the Sea is in thoſe Places where the 
Number ſtands. Theſe are called Soundings. 
V. In, Sea-Charts there is not ſach Care 
taken to place the North Parts of the World 
always directly uprigbt᷑ and before the Face of 
the Reader; but the Coaſts and Countries are 
uſually deſcribed in ſuch a Poſition as may af- 
ford the fitteſt-Room to bring in the greateſt 
Variety of Shores and Seas within the Com- 
paſs of the ſame Ghart, whether the Eaſi, or 
Weſt, or North, be placed directly before the 
Reader. 
. Here let it be noted, that as Gnas ta- 
ken ſtrictly and properly i is a Deſcription of 
Land, ſo a Deſcription of Water ot Sea is 
called Hyarography ; and as thoſe. who de- 
ſcribe the Land on Maps are properly called 
Geograpbers, ſo thoſe who draw the me 
Charts are often called Wl en 
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Ti Pobical Djvifions of the Bard rept 
dw 58 ect be the Globe. 
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HU s we have gniſbed the -natxrdl 
Hiuiſont bf \the Surface of the:Earth ; 
van now to cohſider how it i ts divided 
Politically by ä A 1 20 

; | 2 n 
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In this Senſe it is diſtinguiſhed into four 
ander into Empires, Kingdoms, States, 
Common wealths, Principalities, Dukedoms, 
Provinces, ee Tis, Towns,” Villa- 
ges, i | 
The Barth is fieſ divided into four chief 
Parts or Quarters, which are called N od] | 
Ale, Africa and America. 
Europe is divided from Africa, and buokd- 
ed on the South Side by the Mediterranean 
Sea. On its Eaſtern Side it is divided from 
Afia by a Line drawn on the Eaſt Side of 
Carbs, or Crete, paſſing up the Ægean Sea, 
and through the Propontis into the Euxine 
or Black Sta, and from thence through the 
Sea of Zabaique, by the River Don or Tanats, 
and thence through Muſcovy, (as ſome will 
Have it) to the River Oby, running into the 
Northern Ocean. It is alſo bounded on the 
Welt Side by the Veſtern or Atlantick Ocean. 
Ala is alſo bounded on the North by the 
Northern frozen Seas; On the South by the 
Indian Ocean: On the Eaſt it includes China, 
and the Oriental Hands; But on the Nerth 
Eaft its Bounds are unknown, for Travellers 
have not yet been able ro determine whether 
thoſe Eaſtern Parts of Great Tartary may 
not be joined to ſome unknown 1 of 
North Amttica. © it | 
Africa is à large Peninſals b to Aja 
by 8 little Neck of Land at Egypt, bounded | 
9 the North by Gy amen Sea 2 


Ong 
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On the Weſt by the Alantick and Etbiopich 
Oceans: On the North Eaſt by the Red Sea; 
and on the South and Eaſt Of the Southern 
and Indian Oreans. x 
America was 9 to the Anciegt ll 
found out by Cbriſſopber Columbus, a little a- 
bove two 3 Vears ago. It is called in 
general the Weſt-Indies. It lies almoſt three 
thouſand Leagues to the Weſtward from 
Europe and Africa, on the other Side of the 
 Atlantick and Ethieptc Seas : It is made up of 
two large Continents, divided by a narrow 
Neck of Land into two Parts; the one is 
called North America, or ee the 7 
ther South America, or Peruana. 15 
Loet us treat "oo of each of theſe in the 
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JC. 5:77 it 
o EUROPE and 1 Caatrie 


and ae — 


"HE chief Commtrins of f which Eonons 
* is compoſed, may be diſtinguiſhed in- 
OE Northern. the Mid, and the Southern 
Farts. 
I. The Northern Parts are the Britiſh Iles, 
Denmark, Norway, Sweden,  Muſcory; and 
\ 


Lapland. 
F. 3 3 The 
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The Britiſb Ifes are Great' Britain and 
E Great Britain contains the two 
Kin odoms of England and Scotland, which 
were lately er into one. The chief City 
of England ĩs London, and Edinburgb ak 
chief ins Scotland, as Dublin is in Ireland. 

Note, That V ales is reckoned a Part of Eng- 
land, though” they par a different Annen 

255 Denner is a fmall Kingdonon the North 

of Germany, made up of one Peninſula, and 
ſeveral Iſlands in the Baltic Sea; its chief 
City is *Coparbagen, which ſtands in the largeſ 
of thoſe lands. 

The Kingdom of Norway (hieb Bes al 
along bordering on the Weſt of Sweden) has 
its chief Town Drontheim ; this together 
with the Iſle of Fceland far diſtant in the 
Northern Sea, is under the Government of 
the King of Denmark. | 
 _ Sweden is one of the Northern Kingdoms 

which almoſt incompaſſes the Ballicl Seo: 
Its chief City is Stochboim. That Part of it 
that lies on the Eaſt Side of the Baltzch, is 
called Finland, Livonia, &c. and the South- 
ern Part on the Weſt Side nent to — as 
is called Gothlond, 

All the North Eaft - Part of: * is 
Ruſſia and Muaſcovy, under the Government 
of the Czar; whoſe capital City is Moſcow. 
His Conqueſts . have * joined _ 
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to his Dominion, which before belonged to 
Sweden, and there. he has built the. City Per | 
terſbur. Ty 10 © 

Lapland is a cold ſavage Country that lies 
on the North of Sweden, and belongs to 
three Princes, (vix.) the Dane, js Swede, and 
the Muſcovite. z 1 

Note, That Norway, Lapland, and Save | 
den, were once all comprized under the gey 
neral Name of Scandinavia. 

II. The middle Parts of Europe are France, 
Germany, Poland, Hungary, and Little Tar- 
- £06 1] 
— lies juſt Southard. = England; 
its Northern Coaſt is waſhed by the Engii/b 
| Channel; its Weſtern: Shores by. the Allau- 
tick $59 3. and its Southern by the eee, 
nean : Its chief City is Paris. 

Before I proceed to Ger mam, it is proper 
to mention a long Row of diſtinct Govern- 
ments which lie on the Eaſt of France, and 
divide it from Germany and Tray. Thele. 
the Seven United Provinces, the Ten Spani/ 
Provinces, the Dakedom of Lorrain, the 
Countries of Switzerland, Savoy and Pledmont. 

The Seyen United Provinces are called by 
the Name of Holland, becauſe that is the big 
geſt of them. They are a moſt den 
Commonwealth, and their chief Cities are 
Amſterdam, lug Leygen, Utrecht „Ee. 


FAA South- 
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South ward of this lie the Ten Spaniſh Pro. 
vinces, or the Low Countries, or Netherlands, 
which are called by the Name of Flanders, 
becauſe that is the fargeſt of them: They 
Have belonged to the Kingdom of Spain for 
ſome Ages; but they are now under the Em- 
perour of Germany; their chief Cities are 
Bruſſels, twery, Loivain, wag Namur, 
r 

Lorrain lies to the South of Hlanders, _d 
TS governed oy a Duke: Its emer Town is 
Nancy. | 
_ Switzerland is the next: 11 is a Bas Re- 
publick divided into thirteen Parts, com- 
monly called the Swiſs Cantons, (viz.) Zurich, 
Bern, Bajfil, Lucern, &c. Their Allies are 
the Griſons, the Valloline, c. The Com- 
monwealth of Geneva might alſo be menti- 
oned here, which is a very ſmall but free So- 
' vereignty, and maintains-its*Rights,. becaufe 
none of its Neighbours - "will let the others 
ſeize and pöſſeſs it. 

The Pukedom of S Savoy and Puten bor- 
ders upon the South of | Switzerland, and 
reaches to the Mediterranean Sea: Its chief 
City is Turin; its Duke 1 is lately” made King 
of Sardinia. © 
I proceed now to Germany, „bich ſtands 

in tha very Heart of Europe; it is called an 
Empire, and its chief City where the Em- 
peror dwells is Vienna: But there are in it 
many 
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many leſſer Governments, ſuch as Dukedoms, 
Marguiſates, Biſhopricks, and ſeveral free 
Towns or Cities that have ſome Dependence. 
upon. the Emperor, but vente little Sove- 
5 within themſelves. 

The moſt conſiderable of theſe i is the Do- 
minion of the Archduke: of Auſtria, who 3 
King of Bebemia and Hungary, and is gene- 
rally ly choſen Emperor. The nine Electorates 
are next in Honour, which, are ſo called be- 
cauſe their Governors are Electors, by whom 
the Emperor of Germany is choſen. Their 
Names or Titles are theſe. (I.) The Arch- 
biſhop of Mentz. (2). The Archbiſhop of 
Tiers ot Treves. (3.) The, Archbiſhop of 
Calegn. (4s) The King of Bobemia. {5.) 
The Duke of Bavaria. (6:) The Duke of 
Saxony... (J.) The Marquis of Brandenburgh, 
now King of Pruſſias (3.) The Prince Pa- 
latine of the Rhine. (9.) The Duke of 
Brunſwick and Lunenburg, who is. alſo King 
of | Great Baitain. Beſides all theſe, there 
are many ſmall Ptincipalities governed by Se- 
cular or Ecclefiaſtical Powers, which are too 
numerous to be reckoned up here. 

Poland is a large Kingdom lying to the 
Eaſt of Germany: It comprehends alſo the 
large Province of Lithuania: The chief 
Cities of this Kingdom are Warſaw and 
nne 1 might here mention the - Country 


KY 
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of Prufjia, which ſome Years paſt has been 
dignified with the Name of a Kingdom: It 
is ſituate Northward between Germany and 
Poland. The King reſides at en in Bran- 
denburgh. | 

Hungary is a Kin cow which lie jut South 
of Poland, its ehief Towns are Preßburg and 
Buda It has been in a great Mealure' under 
the Government of the Turks ; but it now 
belongs to the Emperor of Germany, = 
Lilie Tartary, which is alſo called Crim 
Tartary, is a ſmall Country lying to the Eaſt 
of Poland, and ſtretehing along on the n 
Side of the Euxine, or Black Ss. 

III. We go on now to the Southern Parts 
of Europe; and theſe are Spain, Tah, and 
the European Dominions of the Turi. 

Spain is the moſt Southern Kingdom of 
Burope, 4 large Country ; its capital City 
Madrid ſtands in the midſt of it: On the 
Weſt Side of it lies the Kingdom of Portu- 

gal, bordering all along upon it; it was once 
a Part of Spain, but now is ſubject to a di- 
ſtin& King : Its chief City is Liſbon. 

Tay is a large Peninſula in the — 
nean Sea, and contains various Governments 
in it, (via.) Mantua, Modena, Parma, Lucca, 
Genoa, Ge. but the moſt noted and remarka- 
ble are thefe five, Venice, Milan, Florence ot 
Tuſcany, Naples, and the State of the Ghurch, 
which is the Dominion of the Pope, whoſe 
chief City is Rome. f 

N 
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In the South Eaſt Part of Europe lies the 
famous Country of Greece, which contains 
the ancient Provinces of Macedonia, Thus: 
lia, Acbuia, Go. with the Towns of 
lonica, Philipp, Athens, Corinth;' Ge. aud 
the Peninſula of Peloponneſus,” now ealled the 
Morra; but all theſe ——— the mort 
Nerthera Previgdev of Tranfibuania, Walas 
chiay\ Bulgaria, Romana, Gc. are now al- 
moſt intirely under the Dominion of the 
Furl, whole chief City is Cirmfantinople, is 
tuato at the Mouth of the Euxine Sea. 2 
this is called Turkey in "Europe. 

Thus have we gone through the — 
and Mie, and Southern Countries of "Bus 

P21 Bas it. may be proper to mention alſo 

ſorne of the chief Mandi of this Part of the 
World; as well as the Mountains of Burope, 
and ies Ries. 
Near to Tah, France and Spain! 15 ſeve- 
ral Iflands inthe Medirerrancait Sed; ſuch as 
Majors; Minorca, Ivica, 'Corfica, Sardinia, 
Saunen, Malta, Which belong” ts different 
Prinees. 
X Oni the Eaſt Side of Greece 78 dbe 
Sea, dr Arrbipelngo, in which ate many ſmall 
Wands abd Creetealarge one: On the Welt 
Side of Geer ib the Gulf of Venice, or the A. 
driatic Sea, in which alſo there are ſeveral 
ſmall Iflands, as Corfu; Cepbalonia, Zant, &c. 

Divers ether Ils there are which are in- 
cluded i in * ; as the Je of Man, of An- 


8 leſey, 
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gleſey,. of Wight, Jerſey, Guernſey, Ge. 
which belong to England: The Hebrides on 
the Weſt: of Scotland, the Orcades, and 
Sehetland, Wes. on the North: Some in the 
Baltic Sea, which belong to Sweden and 
Denmark: The Azores or Weſtern Iſlands in 
the Atlantich Sea, which are under the King 
of Spain. And ſeveral others of leſs Note. 

Some of the moſt. remarkable Mountains 
in Europe are, (I.) The Alps between France 
and 1taly. (2.) The Apennine Hills in Tach. 
(3.) The Pyrenean Hills between France and 
Spain. (4.) The Carpathian Mountains in 


tze South of Poland. (5. The Peak in Der- 


 Gyſtnire.in England. (% Plinlimmonin Wales, 
Sc. Beſides ſeveral; Volcano's, or Burning 


Mountains, as Veſuvius and Stromboli in Na- 


les, Mount Etna, now called Mon-Gibel, 


in the Iſland of Sicily, and Mount Herts in 


the cold Iſle of Iceland. 

The principal Rivers of Note in Europe, 
are the Thames and the Severn in England; 
the T; ay in Scotland; the Shannon in Ireland; 
Tagus in Portugal and Spain ; the Po and 
Tiber in Tay; the Weiſel or Viftula in Po- 
land. In Germany the Elbe and the Oder, 
the Rhine and the Danube. In France the 

Seine and the Rhone. In Myſerty the Dor 
and the Yolga. 

The Danube and the Volga are the largeſt 


| Rivers i in Europe, the Danube running _ 


Penin 
Medit 
tries c 
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all Germany and Turkey into the Euxine, or 
Black Sea; and the Volga, (which ſome Wri- 
ters attribute to Ala, becauſe) though it runs 


through a great Part of Moſcovy, yet it emp. 
ties Kelty into the Caſpian Sea. 


SECT. xv. 


of A A 8 I me and its ſeveral came and 
Kingdoms.” . 0 * * 


481. I 4 may be divided into theſe foe 
Parts, (viz.) Turkey, Per fra, Hidia, c 
na and Tartary. © 

The Dominion of the Turks in Afa con- 
tains ſeveral Countries in it, (viz.) Natolia, 
Paleſtine, Arabia, Georgia, &c. 

1. Natolia, or Afa Minor, which is a 
Peninſula between the Euxine Sea and the 
Mediterranean, where lay the ancient Coun- 
tries of Galatia, Cappadocia, Pontus, Bythi- 
nia, Lyconia, Cilicia, Phrygia, Pampbylia, 
Sc. through which the Apoſtle Paul travelled 
and made many Converts there. Here were 
the ſeven famous Churches of Ala, to which 
the Epiſtles were written in the ſecond and 
third Chapters of the Revelations, (viz.) E. 

Pbeſus, Smyrna, Sardis, Sc. Many of them 
are now called oy" different Names: But 
| Smyrna 
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Smyrna: is one of che ohief Cities in the 
whole Country WW 5 

Ree Paletine, © or the: Holy Tanks * all 
the adjacent Countries of Syria, Chaldea, Me- 
ſoepotamia, &c. The chief Towns in it now 
are Aleppo, Scanderoon, or Alexandretta, Bag- 
dat or Babylon, Damaſcus, Jeruſalem, Gc. 

3. Arabia," which anciently was divided 
into Arabia the Happy, Arabia the Deſart, 
and Arabia the Stony, lying all between the 
Per ſan Gulf, and the Red Sea: The chief 
Towns of it are Mecca, Medina, SS. 

4. Georgia and Turkomanta, formerly call- 
ed Armenia Major, are Northern Provinces 
belonging to the Turks,. that lie between the 
Euxine and the Caſpian Sea. 

Heri, a large Empire, lies Eaſtward from 
| Turkey between the Caſpian and Indian Seas + : 
Its capital City is Iſpaban. 

Iudin is divided in two Parts Ng the River 
Ganges, India, on this Side the Ganges, con- 
tains the biggeſt Part of the Empire of the 
Great Mogul, whoſe chief City is Aru. In 
a. Peninſula or large Promontory in this Part 
of Badia, ate various Settlements of the Eu- 

an Nations, as at Fort St. George, Tron- 
 guebar,, Gos, Cc. Beyond the River Ganges 
les another large Peninſula, which contains 
the Countries of Pegu, en, Tanger, Co- 
cbinchina, Fe. 1 f 
„ Kaſtward of all thee lies the Emp ire of 


Ge, a large and a polite Nation, "roſe | 
; chief 
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chief City is Pekin. Theſe Countries laſt na- 
med are called in genetal the Eaſt Indies. 
Great Tartary takes up all the Northern 
Part of 4/ia: That which borders upon 
Meſeovy, is often called Moſcovy in Ala: 
The whole is a favage, unpoliſhed- and un- 
known Country as to the Parts, as well as the 
Inhabitants of it; and how far-it.reaches to 
the North-Eaſt, no Man in this Part of the 
World can inform us. 

There are Multitudes of andi which be- 
long to Aſia, the chief of which are Japan, 
Borneo, Celebes, Java, Sumatra, Ceylon, the 
Philippine Iſles, the Maldive Nes, &c. all 
theſe in the Eaſtern Ocean, and n in the 
Mediterranean. 

The moſt remarkable 8 are Tigris 
and. Euphrates in Turkey, Ganges and Indus 
in India, whence the whole Country took its 
firſt Name. 1 

The chief Ann are Inaus, Caucgfus, 
Arras which are but different Parts of the 
long Ridge of Hills which runs through 
Ala from the Weſt to the Eaſt, and is call- 
ed by the govignt en. Nome, of W 
Taurus. 
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* of AFRIC A and its Divjfons. 7 


A1. I 2 A' is the third Quarter of: the 
World: It may be divided into the fol - 
. wang Territories, Egypt, Barbary, Bildul- 
gerid, Zuara, Nigritia, See . 25 ; 
| Mia and Ethiopia. | 

Egypt lies to the North Eaſt, 2581 j6ins to 
Ala; the "chief Cities are Grand Cairo us 
Alexandria. "rl 

Barbary is a long Country, it compre- 
hends moſt-part of the ancient Mauritania, 
or: the Country of the Moors; it lies aon 
the Coaſt of the Mediterranean Sea: Its 
chief Towns are F:z, Morocco, Mechaneſs, 
Sallee, Tangeir,” Ceuta, Agier, Tung Tri: - 
pol and Barca. 

Biidugerid, or the ancient Nuns; Has 
its chief Town Dara; it lies South and 
South Eaſt of Barbary, unleſs] it be reckdh- 
cd a Part of it. t 

"Zaarg comes next; it is a Deſatt loland 
Country, and much unknown. So is Ni- 
gritia, or the Land of the Negroes, which 
lies to the South of Zaara; as Guinea is ſi- 
tuated in the South of Nigritia. The Tooth, 
or Ivbry Coaſt, and the Quague Coaſt, and 
the Gold Coaſt, are ſeveral Diviſions of Gui- 
nea well known to Mariners. 


Nubia 
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Nubia lies Southward of Egypt, as Aby/- 
| 2 does to the South of Nubia, both near 

the Coaſt of the Red Sea. 

Ethiopia has been given as a general Name 
to all the Countries that compoſe the Sduth- 
Eaſt and South Part of Africa, at leaſt, all 
the Maritime Countries or Coaſts from Gui- 
nea, on the Weſtern Side to Abyſſinia, or 
Nubia on the Eaſt, and ſometimes it includes 
Abyſſinia alſo, which is called the Laſer or 
Inner Ethiopia. | 

In the more Southern Part of Ethiopia, 
are the Inland Kingdoms of Monomotapa, 
Monoemunga, &c. On the Weſtern Coaſt, 
Congo, Loango, Angola : The Eaſtern Coaſt 
is Zanguebar and the Mozambique : The 
Southermoſt Coaſt is inhabited by the Cafres 
and the Hottentots, near the Cape of Good 
Hope, who are remarkable for thets Stupidity, 
living in the moſt brutal and barbarous Man- 
ner, as though they had little of human Na- 
ture in them beſide the Shape. 

The chief Mandi near Africu are the 
large Iſle Madagaſcar, called the Iſle of Sz. 
Lawrence, that lies toward the Eaſtern Sea; 
and on the Weſt or North-Weſt are the 
ſmall Iſlands of Cape Verd, the Canary Iſlands, 
and the Maderas in the Atlantic Sea, with 
others of leſſer Note in the Etbropick Sea. 
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The moſt famous Rivers in Africa are the 
Nile and the Niger. The Nile runs through 
all the Eaſtern Part of the Country, and emp- 
ties itſelf into the Mediterranean Ses by ma- 
ny Mouths at the Land of Egypt. The Ri. 
ver Senegal, anciently called Niger, runs thro” 
Negroland into the Atlantic Ocean. 

The moſt remarkable Mountains are theſe, 
(7. ) Mount Atlas, or the Atlantic Hills in 
the Weſt of Barbary, which were ſuppoſed 
by the Ancients to be the higheſt in the 
World; whence came the Fable of Atlas a 
Giant bearing the Heavens upon his Shoul- 
ders. (2.) The Mountains of the Moon, 
which lie much more Southward toward Mo- 


nomotapa: And (3.) The exceeding high 


Hill of Tenerrf, which is among the Canary 
Handi. | | 


Of AMERICA and its Divifions. 


"AMERICA is the fourth and laſt 
Quarter of the World, it is divided into 
the Noribern-and Southern Parts by an Iflhmus 
or Neck of Land at Darien or Panama. | 
Northern America includes Canada, the 
Engliſh Empire, Old Mexico, New Mexico, 
Florida, and the Northern Land. 
| ; The 
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_ The Northern Land contains ſore Iſlonds 
and Settlements of European Nations, in 
Hudſon's Bay and other Coaſts of Groenland, 
Greenland, near to the Arctick Circle, but 
few of them are much known, frequented, 
or inhabited. 

As for the North Weſt Part of North- 
America, it is utterly unknown whether it 
be Iſland or Continent, whether it may not 
reach thouſands'of Miles farther and de Joined 

to the North-Eaſt Part of Great Tartary, 

Canada, or New Prance, lies on the North - 
Eaſt Side of the River St. Launen, its chief 
Town is Quebec *, 

The Engliſb Empire in America lies along 
the Faſtern Coaſt from about thirty to almolſt 
fifty Degrees of North Latitude. 

New England is the chief Province, of 
which Boſton is the principal Town or City. 
North of New England lies Acadia, ſometimes 
called New Scotland Its chief Town was 
Port Royal, which hath changed its Name to 
Annapolis, Southward of New England lie 
New York, New Jerſey, Penſilvania and Ma- 
ryland, Virginia and Carolina. On the Weſt 
and North Welt Side of theſe Plantations, lie 
large Tracts of Land with many great Lakes 
in it, where various Nations of Savages inhabit, 

Fioridu comes next in Courſe to be men- 
tioned, it borders Eaſt or North-Eaftward 

G 2 on 


* Conadi was taken from the French, and ceded to 
the Britiſh Empire at the Peace made in 1762, 
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on Carolina, and Weſtward it reaches to the 
River Mz 7 * and beyond it: It is bounded 
by the Sea on the South, but there have 
been no very. great or remarkable Towns or 
Settlements formed there by the ances, 
who found and named it, 

Neu Mexico, or New Buna, lies Weſt 
of Florida, * poſſeſſed: alſo by the Spaniards ; 
its chief Town is St. Fe, upon the River Nort. 

Mexico, or New Spain, lies more South, 
| it is a large and rich Country, long and un- 
even, ſtretching from North - Weſt to South- 
Eaſt; and contains many Provinces in it be- 
: longing to the Spaniards, who have deſtroy- 

ed Millions of the. Natives there. It has ſe- 
veral Towns, of which the chief has the 
Name of Mexico given it. Florida and Men- 
co together make a large Bay, which is call- 
cd the Gulf of Florida, or the Gulf of Mei- 
co. This Country reaches down to the ſmall 
Neck of Land whereby South America is 
joined to it. On this Neck of Land are Pa- 
nama on the South Side, and Porto Bello on 
the North. 
The Somtbern Part of. 1 is ſome- 
thing like a large Triangle lying in the ' vaſt 
Southern; Ocean, and almoſt encompaſſed by 
it : On the Weſtern Side this Ocean is called 


the Pacifick Sea, becauſe ſeldom vexed with 
Bonn.” . J. 


This 


» Ceded alſo to the Britib Empire in 1562. 
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This Southern Part of America compre- 
hends many great Countries, (viz.) Terra 
Firma, Peru, Amazonia, Guinea, Brafil, 
Chili, Paraguay, Terra- Magellanica, Sc. The 
Inland Parts are very much unknown, but 
the greateſt Part of the Coaſts are poſſeſſed by 
the Inhabitants derived from Spain and Por- 
tugal, who have made various Wee 
there. 

The chief Iſlands of Anda in the North 
are Neufoundland, which is a Triangle near 
Acadia; then Cuba, Hiſpaniola, and Ja- | 
maica, all in the ſame Climate with Mexico. 
The leſſer Ifles are called Lucayes,”or Babama 
and, South-Eaſt of Florida; and the Ca- 
ribbee Nands Eaſtward of Hiſpaniola. On 
the Weſt Side of North America lies a very 
large and long Iſland, called Cali yon with 
many little ones near it, 4 

The chief Ifland in South amine, is Ter- 
ra Delfuego, which lies near the Main Land, 
and thus makes the Straits of Magellan. 
There are many others of leſs Extent and 
Note, both on the Coaſt, and in the vaſt 
South Sea. 

The moſt noted Rivers of North Y WW. . 
are the great River St. Laurence, that oe - 
vides Canada from New England; and the 
River Miſſſippi, where the French have 
made large Settlements. | 


G2 
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In Seuth America the two great Rivers are 
the Amazon with all its Branches, and Rio 
dela. Plata, or the River of Plate. 
The chief Mountams. are the Apalachin 
Hills in North America; which divide Florida 
from the more Northern Countries; and the 
Andes in South America; which is a. long 
Ridge of Mountains running from the South 
Part of America toward the North: Travel- 
lers ſuppoſe them to be the n in the 
World. | ; 
Thus I have deſcribed the various Coun- 
tries of the Earth in a very brief but imper - 
fect manner, ſufficient only to give the young 
and ignorant Reader a Taſte of Geography, 
and to encourage him to purſue the Study 


= in that excellent Manual Salmon s 
rapbicui . or in Volumes of 
larger Size. | 


* 


S ECT. XVII. 
Of the fixt Stars on the heavenly Glebe, 


S the Terreſtrial Globe has the various 
| Countries, Cities, Mountains, Rivers 
and Senn drawn upon it: So on the Celeftizl. 
Gabe are placed the fixt Stars exactly accord- 
ing to their. Situation 1 in. the Heavens. 
Yet there is this Difference. between. the- 
Repreſentations made by the Heavenly and 
. thoſe 
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thoſe made by the Earihiy Globe, (via.) 
That the ſeveral Countries, Rivers and Seas, 
are repreſented on the Convex or outward 
Surface of the Earthly Globe, juſt as they 
lie naturally on the Convex Surface of the 
Earth: Whereas the Stars naturally | 
to us in the Concave, or inward hollow Sur- 
face of the Heaven, but they are repreſented 
on the Heavenly Globe on the Convex Sur- 
face of it. Therefore we muſt fuppoſe our 
Eye to be placed in the Centre of the Globe, 
in order to have the Stars and Heavens ap- 
pear to us in their N and proper” Stu- 
ation. 

Planets abs Comets are vulgarly called hep 
the general Name of Stars; but the fixt - 
Stars differ from the Planets and the Comets 
in this, that they always keep the ſame 
Place or Diſtance with regard to one ano- 
ther ; whereas the Planets and Comets are 
perpetually changing their Places and Di- 
ſtances with regard to one another, and with 
regard to the faxt Stars. 

They differ alſo in this reſpect, that the 
fixt Stars generally twinkle, except when 
near the Zenith, or ſeen thro a Teleſcope ;' 
and they ſhoot lp prightly Beams like the Sun, 
which is uſually given as a Proof, that like 
the Sun they ſhine with their own. Light: 
The Planers have a mare calm Aſpect like 
- 9 and never twinkle, Which is 

G 4 one 
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one Argument among many others that they 
derive their Light from the Bus, and thine 
| voy; by Reflection. 10 

For our better Acquaintanee with the foe 

Starks; Aſtronomers have reduced them to 
"certain Conſtellations. This we have : ſhewn 
already- in the ſecond Section, concerning 
thoſe Stars that lie in the Zodiach, which are 
reduced.to.12 Conſtellations, and called the 
twelve Signs, (viz.) Aries, or the Ram, Tau- 
rut or the Bull, Gemini or the Twins, &c. 
the reſt of the Stars are diſtinguiſned into the 
Nortbern and Southern Conſtellations, as ly- 
ing North or South of the Zogiack or Eclipe 
TREES: £2 
The Natthers Conſtellations were thus 
framed-by the Ancients, Urſa Minor, or the 
little Bear, in whoſe Tail is the Pole Star, 
Urſa Major, or the great Bear, Draco, or 
the Dragon, Cepheus, whoſe Feet are juſt at 
the North Pole: Caſſiapeia and her Chair, 
Andromeda, the Northern Triangle Perſeus 
with Meduſe's Head, Auriga or the Chario- 
teer, Bootes or the Hunter, who is ſometimes: 
called Arcturus, or the Bear- keepet, Corona 
Borealis, or the Northern Crown, Egonafi, 
or Hercules kneeling, Lyra, or the Harp, 
| Cygnus, or. the Swan, Pegaſus, or the great 
flying . Horſe, Equuleus, or Equiculus, the 
little. Horſe's Head, De/phinus, or the Dol- 
phin, Sagitta, or the — Aquila, or the 
Eagle, 
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Eagle, which ſome call the Vultur, Serpens, 
or the Serpent, and Serpentarius the Man 
who holds it. be a 2 
To theſe 21 Northern Conſtellations were 
afterwards added Antinous at the Equator 
next to the Eagle, Cor Caroli, or King Charles's 
Heart, a ſingle Star South of the Great Bears 
Tail, and Bernice's Hair, a few. ſmall Stars 
South of Charles Heart, S&S. 8 

The Southern Conſtellations known to the 
Ancients, are Cetus the Whale, and the Ri- 


ver Eridanus Lepus the Hare, the glorious + 


Conſtellation of Orion with his Girdle, Sword 
and Shield, Sirius, or the great Dog, Cani- 
cuts, or the little Dog, Hydra, or a large Ser- 
pent, the Ship Argo, Crater or the two hand- 
ed Cup, Corvus the Crow, or the Raven, 
Centaurus, or the Half-Man Half-Horſe, 
Lupus, or the Wolf, Ara, or the Altar, Co- 
rona Auſtralis, or Southern Crown, Piſcis 
Notius, or the Southern Finn. 
Jo theſe 15 there have been added 12 
other Conſtellations made up of the fixt Stars 
toward the South Pole, which are never viſi- 
ble to us in Britain, and therefore I ſhall not 
mention them, | * | 5 
Aſtronomers have framed ſome leſſer Con- 
ſeellations which are contained in the greater, 
as the Pleiades, or the Seven Stars, and the 
Hyades in Taurus, or the Bull: Capella, or 
the Goat, in which is a very bright hy 
i - 0 


92 The firſt Principles of Se&. 17. 
ſo called, in the Arms of Auriga, or the Cha- 
rioteer: The Manger and Aſes in the Crab, 
which indeed is nothing but a bright Spot 

| | compoſed of a Multitude of ſmall Stars: 
Will Charles's Wain, which are ſeven” bright Stars 
J in the Rump and Tail of che Great Bear, 
three of which in the Tail reſemble the Hor- 
en and the other four, c, d, ö, r, a Square 
Cart: See Figure xxx. The two bindmoſt 
Stars in the Cart, (viz) & and r, are called 
the Pointers, becauſe they point to the 

North Pole p. 

Beſides theſe there e other ſmaller 
Stars ſcattered up and down in the Heavens, 

Which are not reduced to any of the Conftel- 
tations; though of late Years Hevelius, a 
Aſtronomer, has made Conftellations of 
them, which are deſcribed upon ſome mo- 

ny Globes. 

The t Stars are of different Sizes, and 
are divided into thoſe of the firft, ſecond, third, 
fared. fifth and fixth Magnitudes. Js 

There are but a few Stars of the „iet and 
Fend Magnitude, and many of them have 
remarkable Names given to them, as the 

\ Ram s Head, Aldebaran, or the Ball's Eye, 
la, or the Goat, the three Stars in Ori. 

s Girdle, the Ein s Heart, Deneb, or the 
Lion's Tail; Regel, the Star in Orion's left 
Foot, Spice Pirginis, which is an Ear of Corn 


in the Virgin's Hand, Hydra's Heart, the 
Score. 
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Scorpions Heart, the Eagle of Fultur s 
Heart, Ala Pegaſi, or the Horſe's Wing, 
Fomabant a large Star in the Soutlern: Fiſbes 
Mouth near Aquarius, the Pole Star in the 
 Litth Bear's Tail, &c. See more in the Ta- 
ble of fixt Stars at the End of this Book. 

Some remarkable Stars are called by the 
Name of the | Conſtellation in which they 
are, as the Great Dog, the Eiitie Dog, Ly- . 
ra, or the Harp, Arf7urus the Bear- Keeper, 
Capella the Goat, &c. 

As the Globe of the Earth, with all the 
Lands and Seas deſcribed on a "Terreſtrial 
Sphere is repreſented on Maps, ſo the Ce- 
leſtial Sphere, with all the fx: Stars, is often 
repreſented on ws Tables, or Planiſpberes, 
projected, one on the Plane of the Equator, 
with the two Poles of the World in their 
Centres; and the other on the Plane of the 
Ecliptic, with the Poles of the Ecliptic 1 in 
their Centres *. 

Note, This ſort of: Psgsckbens has ſome- 
times been furniſhed with ſome little Ap- 
pendices which are moveable; and makes at 
Toftroment called a Nocturnal to take the” 
Hour of the Night, and perform many other” 
Aſtronomical Problems by the Stars. 

It is hardly neceffary to ſay, that . 
Stars are ſuppoſed to keep their conftant' 

| Revo- 

* Mr. Senex at the Globe over-againſt St. Dunſtan O 


in Fleetftreet, printed the beſt that ever were in Eng · 
fan, or perhaps in any Country. 
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Revolution once in twenty four Hours by Day 
as well as. by Night: But the Day-Light 
conceals. them from our Eyes. 

The Sun in its annual Courſe moving Cdn 
Weſt. to Eaſt through all the. Signs of the 
Zodiact, hides all thoſ Stars — our Sight 
| Which are near its own; Light or Place in the 
Heavens; and therefore at ſeveral Seaſons d& 
the Year you ſee different Stars or Conſtella- 
tions tiſing or ſetting, or upon the Meridian 
at every Hour of the Night: And as the Sun. 
goes onward daily and monthly toward the 
Eaſt, the Eaſtern Conſtellations come daily 
and monthly within the Reach of the Sun- 
Beams, and are concealed thereby, which is 


called their Setting Heliacally, And the 


Weſtern Conſtellations hereby getting farther 
off from the Sun-Beams, are made viſible to 
us, which is called Riſing Heliacally. 
Thus, as I intimated before, we may 
_ eaſily find what Stars will be upon the Me- 
ridian every Midnight, by confiderjng. in 
what Sign the Sun is, and in what Degree of 
that Sign; for the Sun, with the Stars that 
are near it, being upon the Meridian at Noon, 
the Stars that are directly oppoſite to them in 
the Heavens will be upon the Meridian that 
Day at Midnight. And by the ſame Means, 
if you obſerve what Stars, are upon the Meri- 
F at Midnight, you eaſily infer the Sun is in 
the N Point of the Heavens at Midnoon. 
Here 
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Here it ſhould not be forgotten, that there 
is a broad uneven Path incompaſſing the Hea- 
dens, paſſing near the North Pole, which is 
brighter than the reſt of the Sky, and may 
be beſt ſeen in the darkeſt Night; this is 
called the Milky Way, which later Philoſo 
ers have found by their Teleſcopes to be 
med by the mingled Rays of innumerable 
fmall Stars. It is to the ſame Cauſe that 
| ſome other bright Spots in the Sky (though 
not all) are aſcribed which appear to us like 
whitiſh Clouds in Midnight Darkneſs. 


s ECT. XVII. 
Of the Planets and Comets. 


H OUGH the Planets and Comets 

are never painted upon the Globe be- 
ts they have no certain Place, yet it is 
neceſſary here to make ſome mention of 
them; ſince they are Stars much nearer to us 

than the fixt Stars are, and we know much | 
more of them. 

The Planets are in themſelves hag dick 
Bodies which receive their Light from the 
Sun, and reflect it back to us. They are 
called Planets from : a Greek Word, which 

vie, 


4 
2 
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fignifies Van lerers, becauſe they are always 
changing their Places in the Heavens, both 
with regard to the fixt Stars, and with re- 
gard to one another. 

The Planets are placed at very different 
Diſtances from the Centre of our World, 
(whether that be the Earth or the Sun) and 
they make their various Revolutions through 
the twelve Signs of the Zodiacꝶ in different 
Periods of Time. tn | 


ab mn 29 Years and 167 Days, i. e. about 24 Weeks, 


Jupiter in 11—.— 314 — 
Mars in 1—— 321 —— — 46 
Earth or Sun in 1 -— —— OO ———— —— 0 — 
Penus in © — — 224 „ 
Mercury in 88 — 87 — — — 122 
Moon IN o — — 272. — 4 — 


As the Ecliptick Line is the Orbit or An- 
nual Path of the Eartb or Sun, fo each Pla- 
net has its proper Orbit, whoſe Plane differs 
ſome few Degrees from the Plane of the Or- 
bit of the Sun, and to a Spectator's Eye pla- 
ced in the Centre would interſe& or cut the 
Sun's Orbit at two oppoſite Points or Nodes. 
Now the Diſtance of a Planet from the Eclip- 
tick, meaſured. by an Arch perpendicular to 
the Ecliptick, is the Latitude of that Planet 
as before. Ont | 

To repreſent this as in Figure x1, you 
may imagine as many Hoops as there are Pla- 
nets thruſt through with ſeveral ſtrait Mires, 
and thereby joined in difterent Places to the 
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Hoop that repreſents the Plane of the Eolip- 
tick, i.e. the Sun's or Earth's Orbit; and then 
let theſe Hoops be turned more or leſs oblique- 
ly from the Plane of the Ediptick : For all 
the ſeveral Orbits or Paths of the Planets do 
not croſs or interſect the Echptick or Sun's 

Path in the fame Point, nor at the ſame An- 
oles : But their Nodes or Interſections of the 
Ecliptick are in different Parts of the Ealip- 

zick, and alſo make different Angles with it. 

Among the ſeveral Uſes of obſerving the 
Latitude of a Planet,, ſee one very neceſſary 
in Problem XXX VII. - 

The .Comets were by Ariſtotle and his F ol. . 
lowers ſuppoſed to. be a ſort of Meteors. or 
Fires. formed in the Sky below the | 
continuing for ſome Months, and then vaniſh- 
ing again. But by later Aſtronomers t 
have been found to be dark Bodies like the 
Planets, moving through the Heavens with- 
out any regard to the Echiptich, but in very 
different Orbits, which are ſuppoſed to be 
Ellipfes or Ovals of prodigious Length, and 
returning at various Periods of ſeveral ſcores 
or hundreds of Years. Though it muſt be 
conſeſſed, thoſe Parts of their Orbits which 
are within the ceach of our Sight, are ſo very 
inconfiderable Parts of the vaſt Ovals they 
are ſaid 0 deſcribe, that it has been much 
_ doubted, whether the Lines they deſcribe 


\ 
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in their Motion be not Parabolical, or ſome 
other infinite Curve; and thus whether the 
Comets themſelves are not wandering Stars 
that have loſt all regular Revolution, and per- 
haps have no ſettled Periods at all, and may 
never return again: But Comets appear fo 
ſeldom, that they have ſcarce given the nice 
Enquirers of theſe laſt Ages ſufficient Oppor- 
tunity to obſerve or calculate their Motions 
with ſuch an | abſolute erm, as could be 
wiſhed. 

Thus I bibs: finiſhed: the ſpeculative Part 
bg of this Diſcourſe, which contains the Rudi- 
ments, or firſt Principles of Aſtronomy : It 
Is called the Spherical 2 becauſe it treats 
of the Doctrine and Uſe of the Spbere; and 
I have concluded therein the general Part of 
Geography, aud given a flight Survey of the 
particular Diviſions of the Earth. 

It is indeed the Second or ſpecial Part of 
Geegrapby, that treats properly of theſe par- 
ticular Diviſions of the Earth which I have 
but: lightly run over, and in a much larger 
manner enumerates not only all the King- 
doms, States, and Governments of the World, 
but alſo gives ſome Account of their Man- 
ners, Temper, Religion, Traffick, Manu- 
factures, Occupations, &c. It alſo deſcribes 


the various Towns and Villages, the larger 
and leſſer Mountains, Rivers, Foreſts, the 


ſeveral Products of every Country, the Birds, 
% | a Sy 
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Beaſts, Inſects, Fiſhes, Plants, Herbs, the 
Soil, Minerals, Metals, and all Rarities of 
Art and Nature: It relates alſo the various 
antient and modern Names of the Nations, 
Cities, Towns, Rivers, Iſlands, Cc. What 
remarkable Occurrences of Battles, Victo- 
ries, Famine, Deſolations, Prodigies, &c. 
has happened in every Nation, and what- 
ſoever has rendered it worthy of publick No - 
tice in the World. : 
There are many Books extant -in the 
World on this Subject; ſome of leſſer Size; 
ſuch as Gordon Geographical Grammar, 
Chamberlain's Geography; and larger, (viz.) 
Morden's Geography Refified, in | Quarto; 
Theſaurus Geographicus, Mollis Geography. in 
Folio, &c. e 
The Second or Special Pari of Aſtrone-- - 


ny is called the Theory of the Heavens, or 


the Sun and 'Planets, which will lead us 
into the Knowledge of a thouſand beauti- 
ful and entertaining” Truths concerning the 
Syſtem of the World, the various Appear- 
ances of the Heavenly Bodies, and the Rea- 
ſons of thoſe Appearances, ( viz.) a more 


particular and exact Account of the Day ana 


Nigbt, and of the ſeveral Seaſons of the 
Year, Spring, Summer, Autumn, and Vin- 
ter, of the Length and Shortneſs of the Days: 
Why in the Winter the Sun is nearer to us 
than it is in the Summer, and why the 
; CHO Winter 
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Winter Half-Ycar is ſeven or eight Days 
ſorter than the Summer Half-Year: Whence 
come the Eclipſes of the Sun and Moon, 
both total and partial; why the Moon is on- 
ly eclipſed when ſhe is full, and the Sun on- 
ly when ſhe is new: Whence proceed the 
different Phaſes of the, Moon, as the New or 
Horned Moon, the Hal }f- Moon, the Full, &c. 
Why the two lower Planets Mercury and 
Venus always keep near the Sun, and never 
move ſo far as two whole Signs from it: 
Why Venus is horned, halved and full as 
the Moon is: Why the three ſuperior Pla- 
nets, Mars, Jupiter and Saturn, appear at 
all Diſtances from the Sun, and are ſome- 
times quite oppoſite to it: Why both * 
upper and lower Planets ſometimes a 
ſwifter, ſometimes ſlower : why they ſeem 
ſometimes to move directly, or forward, 
ſometimes retrograde, or backward, fome- 
times are ſtationary, or ſeem to and ſtill : 
Why they are ſometimes nearer to the Earth, 
which is called their Perigeum, and lome- 
times farther from the Earth, which is call- 
ed their Apogeum, and by this means appear 
greater or leſs. Why they are nigher to, or 
farther from. the Sun, which is called their 
Peribelion and Apbelion ; and in what Part 
of their Orbits this Difference falls out: 
Hou it comes to paſs that they ſeem higher 
ln the Horizon than really they are by Re- 
| | fraction, 
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ffractiam, and how again they ſeem lower 
than they really are by the Parallax. 
In this Part of Alronomy it is proper al- 
ſo to ſhew the different Schemes or H;potbeſes 
that have been invented to ſolve or explain 
all theſe Appearances of the Heavenly Bo- 
dies. Here the Ptolemaick or antient Syſtem. - 
ſhould have the firſt Place, to repreſent how 
the Antients placed the Earth in the Centre 
of the World, and ſuppoſed the Sun to move 
round it amongſt the other Planets, as it a 
pears to the 1 Eye; and what tedious 
and bungling Work they made by their 
Contrivance of ſolid tramſparent Spheres of 
different Thickneſs, placed in Eccentrick Or- 
der, and aſſiſted by their little Epicycles: 
What infinite Embarraſſments and Difficul- 
ties attend this rude and ill adjuſted Contrj- 
vance, and how impoſole it is to ſalve all 
the Appearances of Nature by this Hypothe- 


Then the Modern or Copernican Scheme 
ſhould be repreſented, which makes the 
Heaven all void, or at leaſt filled only with 
very fine Ethereal Matter ; which places 
the Sun in the Centre of our World with 
all the Planets whirling round it; which 
makes the Earth a Planet, turning daily 
round its own Axis (which is the Axis of 
the Equator) to form Day and Nght ; 
and alſo carried yearly round the Sun in the 

H 2 E-lptick, 
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Ecliptick between the Orbits of Venus and 
Mars to form Summer and Winter. This 
Scheme alſo makes the Moon a Secondary 
Planet, rolling monthly round the Earth, and 
carried with it in its yearly Courſe round the 
Sun, whereby all the Variety of Appearan- 
ces of the Sun and Moon, and of all the 
Planets, as well as the Differences of Day 
and Night, Summer and Winter, are re- 
ſolved * explained with the greateſt Eaſe, 
and in the moſt natural and fimple manner, 
Here alſo it ſhould be ſhewn, that as the 
Moon is but a Secondary Planet, becauſe i it 
moves round the Earth, which is itſelf a 
Planet: So Jupiter, which moves round the 
Sun, has alſo four ſecondary Planets, or Moons, 
moving round it, which are ſometimes call- 
ed his Satellites, or Life-Guards; Saturn 
alſo has five ſuch Moons, all which keep 
their certain Periodical Revolutions: And 
beſide theſe, Saturn is incompaſſed with a 
large Flat Ring, 21000 Miles broad, whoſe 
Edges ſtand inward toward the Globe of Sa- 
turn, (like a wooden Horizon round a Globe) 
at about 21000. Miles Diſtance from it, 
which is the moſt amazing Appearance a- 
mong all the heavenly Bodies: But theſe 
Secondary Planets, which belong to Jupiter 
and Saturn, together with this admirable 
Ring, are viſibie only by the Aſſiſtance of 
Teleſcopes : And yet Mathematicians are 
arrived. 
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_ - arrived at ſo great an Exactneſs in adjuſting 
the Periods and Diſtances of theſe Secondary 
Planets, that by the Motions and Eclipſes of 
the Moons of Jupiter, they find not only the 
true Swiftneſs of the Motion of Light or 
Sun- beams, but they find alſo the Difference 
of Longitude between two Places on the 
A Ai 
lt may be manifeſted here alſo, that ſe- 
veral of the Planets have their Revolutions 
round their own Axis in Certain Periods of 
Time, as the Eartb has in 24 Hours; and 
that they are vaſt bulky dark Bodies, ſome 
of them much bigger than our Earth, and 
conſequently fitted for the Dwelling of ſome 
Creatures; ſo that it is probable they are all 
Habitable Worlds, furniſhed with rich Vari- 
ety of Inhabitants, to the Praiſe of their great 
Creator. Nor is there wanting ſome Proof 
of this from the Scripture itſelf, For when 
the Prophet Jaiab tells us, that God who 
formed the Earth, created it not in vain, be- 
cauſe be formed it to be inhabited, Iſa. xlv. 
18. He thereby inſinuates, that had ſuch a 
Globe as the Earth never been inbabited, it 
had been created in vain, Now the ſame 
way of Reaſoning may be applied to the 
other Planetary Worlds, ſome of which are 
ſo much bigger than the Earth is, and their 
Situations and Motions ſeem to render them 
4 - _— H * 3 * g as 


% 


104 The firſt Principles of Set. 1g. 
as convenient Dwellings for Creatures of 
ſome Animal and Intellectual Kind, © 
Many of theſe things have been performed 
by ingenious Men with great ExaGineſs, for 
\ the Uſe of Perſons learned in the Mathe- 
maticks; but I know not any ſhort, plain, 
and intelligible Account-of thaw fitted for 
the Uſe of the unlearned World, except a- 
mong Dr. Mellus Volumes, intitled, Maibe- 
maticks for a young Gentleman : Vet I perſuade 
mytelf, that ſome Parts of it might be per- 
formed with greater Eaſe and Clearneſs, in a 
more natural Neethod, and to much greater 
Perfection, if ſome Perſon of peculiar Skill 
in thete Sciences, and of equal 1 
on, en undertake vs __ : 


SECT, XIX; 


Probleins relating to Geography and wif rome- 
=o to hc ar N by the Glove. \ 


8 Thvorews in M hatch Sclatics 
are certain . Propoſitions declaring 
tome Mathematical 'Truth : 80 'a \Problem 
is a Mathematical Queftion propoſed to be 
relol ved. or ſome Practice to be performed. 

Begauſe this Problematick Part will te- 
quire the Recollection of a great 4 | 
things 


/ 
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things in the former Sections, I think it may 
not be improper to give a ſhort Summary of 
Definitions of the chief Subjects of Diſcourſe 
in the Docrrine of the Spbere, and ſet — 
in one View. 


DEFINITIONS. 


The Latitude of @ Place on the Earthly 
Globe, is the Diſtance of the Zenith of that 
Place from the Equator toward the North 
or South Pole meaſured by the Degrees of the 
Meridian, | 

The Elevation of the Pole is the Height 
of the Pole above the-Horizon of that Place 
meaſured on the Meridian: And it is always 
the fame Number af Degrees as the Lati- 
tude. 
; The Longitude a; 4 Place is the Diſtance . 
of it toward the Eaſt or Weſt from ſome 
firſt Meridian, and it is meaſured on the E- 

r 

Thie Declination of the Shin, or or any Star 
or Planet, is its Diſtance Northward or 
Southward from the Equator meaſured on 
the Meridian. It is the ſame thing « as Latte 
Tude on the Earthly Globe. . 

The Right Aſcenſion of the 1 is its Di- 
ſtance from that Meridian that cuts the Point 
Arier meaſured Eaſtward on the Equator; 
it is much the ſame with Longitude on the 
; _—_ Globe. . 

; H 4 The 
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The Hur of the Sun is its Diſtance. from 


; A Noon, or the Meridian of the, Place mea- 


ſured on the Equator by 15 Degrees, for 


every 15 Degrees on the Equator make an 


Hour. Or it may be reckoned from the op- 
polite Metidian, ot Midpight. 

Note, The Right Alcenſ on is reckoned 
ether in Degrees or in Hours. , 

The Latitude of a Star or Planet is its Di- 


4 Northward or Southward from the 


Eeliptick: Note, The Sun has no Latitude, 


becaufe it is always in the Ecliptick. 


55 The Longituae of. tbe. Sun, Or Star, is its 


Diſtance from the Point Aries Eaſtward, 
meaſuted on the Ecliptick. But with regard 
to the Sun or a Planet, this is oſually called 


the Place of the Sun, or Planet, for any par- 
ticular Day, 1. e. its Place in the Zediack, or 
the Degree of the Sign in which, it, i at that 


Time,. POR 
The Altitude or Height of 55 Sun, ot a 


Star, is its Diſtance from and above the Ho- 
rizon, meaſuted on the Quadrant, of Alt 


tudes. | | | 
The Depreflun. 647 the Sun or Stat, is its 


Diſtance from and below. the Horizon. " 


The Azimuth of the Sun, or a Star, is its 


"Diſtance from; the Cardinal Points of Eaſt, 
Weſt, North AXixFopth, meaſured on Re 


Herten, 1 
- Thaaun or. san Meridian, Altitude. is 
| RAW Zo : its 
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its Altitude or Height when it is on the Me- 
ridian, or at the South. 

The Vertical Altitude of the Sun is oſed 
by ſome Writers for its Height above the 
Horizon when it is in the Azimuth or Ver- 
tical Circle of Eaſt or Weſt. But the Sun 
is ſaid 70 be Vertical at any Place when it is 
in the Zenith of that Place at Noon. 

The Amplitude of the Sun or a Star is its 
Azimuth. or Diſtance from Eaſt or Wes at 
riſing or ſetting... 

The Aſcenſunal Difference | is the Time 
of the Sun or Star's riſing or ſetting before or 
after fix. o'Clock : Or it is the Difference 
between the Sun or. Star's ſemidiurnal Arc 
and a Quadrant, or 9o Degrees, as ſome 
Perſons expreſs it, becauſe go Degrees, or 
a Quadrant, reaches from 6 o'Clock to 1 2. 


PROBLEMS. 


Problem I. To find the Lis gitude and La- 
titude of any Place on the Earthly Globe.” © 
Turn the Globe about till the Place come 
juſt under the Side of the brazen Meridian 
on which the Figures ate, which is called 
its Graduated Edge, then the Degree marked 
on the Meridian juſt over the Place, ſhews 
the Latitude either North or South : And 
the Globe ſo ſtanding, that Degree of the 
Equator, which is cut by the Meridian, 
ſhews the true Longilude of the Place. So 
| London 
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Lendon will appear to have 51: Degrees of 
North Latitude, and near 18 Degrees of 
| gitude, counting the. firſt Meridian at 
Ta So Rome has 4.13 Degrees of North 
Latitude, and about 13 Degrees of Longitude 
Eaftward from London, or almoſt 31 De- 


grees from Teneriff. _ 
Problem Il.” The Longitude or Latitude of 


ny Place being given, how to find that Place 
I os Mob. SO . $0610 
If only the Latitude of a Place be given, the 
Place itſelf may be caſily found by caſting 
your Eye Eaſtward and Weſtward along that 
Parallel of Latitude in that Part of the World 
here it lies, and the Place (if it be marked 
on the Globe) will ſoon appear. 
I the Longitude only were given, guide 
your Eye along that Meridian Northward or 
Southward, and you will quickly ſee it. 
But if both Longitude and · Latitude be 
given, then the Place is immediately found, 
vr where, the given Line of Longitude, 
Meridian, cuts the given Line of Lead, 
there is the Place required. Theſe two Prob- 
- lems alſo, may be practiſed on a Map as well 


Problem III. To find the Diſtance of dl 


- 


_- 


tio Places onthe Earthly Globe, or tuo Stars 


an ihe Heavenly. i Stn 
e. Here 
52 . * : t:4 cv IS 


* 


Ta 
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Here let it be noted, that a Degree of the 

Meridian, or of the Equator, or of any great 

Circle on the Earthly Globe, is found by 

Meaſure. to be 69 3,,0r 72 e Sa Miles: 

See Prob. XII. Sec, 4. 50 121 wy 
"gr c 


many times count 60 G 
a Degree, making them the ame 8 5 ts 
Eaſe. in 


Minutes of a Degree, for the great 
Computation, 1 2 

Let it be noted Alo, chat aft the | Pres 
on the Meridians or Lines of. Longitude « on the 
Globe are equal, becauſe all thoſe Lines, are 
great Circles; but in the Parallels of Lati- 
tude, the farther you go from the Equator 
the ircle grows leſs and leſs, and conſe- 
the Degrees of thoſe. Circles -ate leſs 
Aſo: And therefore if two diſtant Places are 
either both on the Eguator, or have the ſame 
Meridian, the Number of the Degrees of 
their Diſtance on the Equator, or on the 
Meridian, being reduced to Miles, ſhews - 
you their true Diſtance :, But if the two Pla- 
ces are not both an the Equater, nor on the 
fame Meridian, you muſt find their true Di- 
Nance by the "hollow: Method. | 

To perform this third Problem, lay the 
Quadrant of Altitude from one Place to the 
other, and that will ſhew the Number 6f 
Degrees of . Diſtance, which being mul- 


lied by .60 Geogrepbical Miles, or 2 
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70. Engl ſb Mites, will give the Diſtance 


op 
45 you may take the Ditanee between 
the two Places with a Pair of Compaſſes, and 
meaſure it upon the Equator, which ſhews 
the Diſtance in Degrees, and then reduce 
them to MI _” 
The Quadrant” of Altituties, or a Pair of 
Compaſſes, in the fame, Manner, will ſhew 
the Diſtance of any two Stars on the Hea- 
venly Globe (wir.) in Degrees, but not in 


Mil _ 
Obſerve here, that though theſe Methods 


will find the true Diſtance of Places on the 


Globe, yet. on 2 Map the ſame Methgds are 
uleleſs; becauſe in Maps or plain Surfaces 
the Degrees of ' Longitude marked on the 


Tame Parallel of Latitude are unequal, and 


ſo the Degrees of Latitude marked on the 
fame Meridian are often vhequal. (See the 
XI. Section concerning 4.) The only 

ay t] therefore of meaſuring Diſtances on a 
Map, i is to meaſure the Nutmbet of Degrees 


on the "neareſt correſpondent Line ef Longi- 


tuge or Latitude, and apply that to the Dif- 


| dance Tequired, which alte all is but an or 


nah Account. - "> . TR YR TUO 
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Problem IV: 7 fad 65 Adee, perl 
ci and Antipodes, of any Place given, ſap- 
pole of Landon. | 
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Bring London to the Meridian, obſerve its 
Latitude Northward, then reckon ſo many 
ees on the Meridian. from the Equator 
Southward, and it ſhews the Place of the 
Anteci. © 
| Keep London under the Meridian, ſet the 
Hour Index or Pointer on the Dial at the 
Pole to the upper 12 which is 12 O Clock at 
Noon; turn the Globe about till the Index 
point to 12 at Midnight, and the Place that 
will be under the ſame Degtee of the Me- 
ridian where London was, ſhews where the 
Periæci dwell. 
The Globe ſo ſtanding. count the ſame 
Degrees of Latitude from the Meridian 
Southward, and that will ſhew who are the 


— to London. 


Problem v. Any Place bei ng given, to 00 
all thoſe Places which have the ſame Hour of 
the Day with: that in the given Place. 


All the Places that have the ' ſame Longi- * 


tude have the ſame Hour. Bring the given 
Place therefore to the Brazen Meridian, and 


obſerve what Places are then exactly under 


the graduated Edge of the Meridian, for 


the People in thoſe Places have the fame 
Hour, and their Habitation has the ſame 


Lon gitude. 8 
Problem 


— — 
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Problem VI. Any Plate being given (ſup- 
oft Paris) to find "alt thoſe Places in the 
orld which have the ſame Latitude, and con- 

Jequently have their Days and 283 of the 

Jame length. _ 

Bring Paris to the Meridian, and xd you find 
it near 49 Degrees North Latitude. Turn 
the Globe all round, and all thoſe Places 
which paſs under the 49th Degree of the 
Meridian, have the ſame Latitude with Paris, 
and the Pole is juſt as much elevated above 
their Horizon, viz. 49 2 | 


Problem VII. 75 refify the Globe atcord- 


ing to the Latitude of any given Place. 


Elevate the proper Pole (whether it be 
North or South) ſo far above the Horizon 
as is the Latitude 7 the Place propoſed; 
this is done by moving the Pole of the Globe 
upward from the Horizon, counting. by the 
Degrees of the under Part of the: Meridian, 
which begin / to be numbered from the Pole; ; 
thus for London you muſt raiſe the Pole 51 
Degrees above the Horizon. 

hen while London ſtands under the: Me- 
ridian, the true and real Situation of it is 


exactly reprefented on the Globe with its 


proper Horizon: For London is by thi: 
rar placed in the Zenith, or on the very 


Top of the Globe, at go Degrees Diſtance | 


from the Horizon every way; and thus the 
Zenib 
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Zenith is as high above the Equator on the 
South Side, as the Pole is above the Horizon 
6n the North Side. 

To render this Repreſentation of the Si- 
tuation of any Place yet more perfect, it is 
a uſeful thing to have a ſmall Mariner's 
Compaſs at hand, with a Needle touch'd 
with a Loadſtone, to ſhew which are the 
North or South Points of the real Horizon, © 
and then, as near as you can, ſet the Brazen 
Meridian of the Globe exactly North and 
South, Th | | 
Thus the Wooden Horizon will be a perfect 
Parallel to the real Horizon, the brazen Me- 
ridian to the real Meridian, the Equator, the 
Ecliptick, and all the lefſer Circles, and the 
Points on the Globe will repreſent thoſe Cir- 
cles and Points on the Earth, or in the Hea- 
vens, in their proper Poſition, | | 


Problem VIII. The Hour being given in 
any Place (as at London) to find what Hour 
it is in any other part of the World, 

_  ReRify the Globe for London, bring the 
City London to the Side of the Meridian 
where the Degrees are marked; then fix 
the Index 'of the Dial-plate to the Hour 
given, (ſuppoſe four o Clock in the After- 
noon) this being done turn the Globe, and 
bring any Places ſucceſſively to the Meri- 

dian, then the Index or Hour Pointer will 


* 
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ſhew the trus Hor at the Plane required. 
Thus when it is four o Clock in the Aſter- 


noon at London, it is almoſt five"at Rome, 


near ſix at Conſtanti nople, it is almoſt half an 
Hour paſt nine at Night at Fore St. George 
in the Eaſt- Indies, it is near Midnight 1 
| Pekin i in China,/it is i 1 o'Clock in the Morn- 


ing e and a little TINT Noon at 


Barba 


Problem IX. "Ts refs Bin th ol. for the 
Zenith. © 
After the. formed Reaification lor the Le. 


N AN 
. 
- 


ritade of the Place, faſten the Edge of the 


Nut of the Quadrant of Altitude on its gra- 
duated Side, at the proper Degree of Latitude 
onthe grad vate Side of the brazen Meridian, 
and that will Fe peeſent the Zenith of that Place 
in the Heavens. 

The Quadrant of Altitude being thus faſt- 
ened, ſerves to meaſure the Sun or Star's Al- 
| titude above the Horizon, * and the Sun or 
Star's Azimuth; "and it bas been ſdmetimes 
(though erroneauſly). uſed to ſhew the Bear- 
Ing of ont Place to another, as in the follow- 


: 4 af 8 1 


ing Problem. . I 10 
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. X. 2 "OY Reg Plates vlg given, 


ite find the - Bearing from one” to tb other, 


7. e. at what Pois of the Co 5paly*the one 
bee' in ceſpect to heether £297 avs 
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The common Way whereby ſeveral Wits 
ters have ſolyed this Problem is this. Rec- 
tify the Globe both for the Latitude and + 
for the Zenith of one of ' thoſe' Places, and 
bring that Place to the Zenith. Then bring 
down the Edge of the Quadrant of Altituſe 
to the othet Place, and the End of the Qa WJ 
drant. ſhall cut the Horizon in the true Point L. + 
of the Compals, and ſhew how the ne 
bears to the other. 80 if ou rectify the 
Globe for the Latitude and Zenith, of Bur- 5 
| badees, you will find that Cape Finifterre 
in Spain, and Azoff in Muſeo both lie in 
a dire& Line North- -Eaft Mack "ron, 
according to this Practice. 
But here let it be ict bs though FE 
cording to this fort of meaſuring, n 


lie North. Eaſ from Bar ee yet 

not lie North- Eaft of one another ſur 

rectify the Siebe for the . "ab 2 

nith of Finiflerre, you 2 

lies eee from Ce F | 

terre, ot more than two Points of the Ch 

paſs, 1, e. more than 22 n different 

from  North-Eoft. 

Barbadzes, ſhould every LAGS, or "Mile of 

'his Way, 'by obſerving the Compaſs, 
make toward the Nortb- Haft, he wanld 
'come Hoe to. the Hebrides, of Wiftern 
5g nds, than to, Azoff, or even to 
ire. But 8 Courſe that ke muſt 


really 
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0 | 3 ys 700k Way "oy $4 
: ee PAP" "on 19. 
wy ſte | ta. a me. to-Gapy irre. i is near 
ra TC | N A And it be could 
th cleat to e dee. 


4 3 es. hem feet! ill PAR more to the Euſt- 
: & Fo which'Things we, 


e Miſtake 
vipg thi; + Problem 1 in. this Manner. N 


Pro perhaps the may. be made yet Plainer to 


7 * 1 
„oder 
a 77 

* 


e e name. two Places. which” lie 
the * nje Parallel of e vi.) 
nd Face ip, China, Lati- 
pk. | An kc Sat l. e 10 
rect Me je But 
gt 10 to. the Zens: apc ba- 

* 1 there. Your Q adrib of Ade, 
t Gown to the Horizon, 9 7 125 


4 | 
a urle of the 4oth ParzN 2 
be 


0 when He 3 very e | 
185 


* * 
foe 


lace to. ther 1 5 

; lis „ 17 1 "toward 

10 ey Pos 
hout alt Pot 60 is the 

and en Account of; Things. "” dg 


Nowꝛ id eder to 15 e. it is ſaffic 
_ for a Leurner to that if any one of 
the Lines dran Ls, AN Paints of the Ma- 
iner Compaſs marked on the, Globe, (which 
ate ealled Numb Lines)-pailes through both 
Places, /that . Line-ſhews ; 38) ChurG or Bear- 
ing e . from 


L1 : 


E p is Wt and by 
ft 
If ue Rhumb, Lines 1 e 


1 57 then that Nhum Line to which thoſe 
two Places he': moſt parallel, ſhews theis 
Bearing: Thus the Courls from Barbagees 
to Cape; Finifterre is North-Eaſt and by Eaft, 
or thereabouts,:, . 

If the Learner has 2 Mind to fee the Rea- 
bg why. there muſt be ſuch 4 Difference 
hone) ihe; 925 harry detween two 


„ are 'rep on 
Lane N. S. W. E: Sup- 
pole thte 8 Faces are B. Barbagees, - 
eee e e If the 
- Surface gf the Earth were not. Spherical, but 
2. Plaue, and the 1 k theſe Places 
- were all parallel, (as as.in that F 
ee 2012 ei a0; 2905 Ils 1001 
| We pat; F 10 ug. 


So 8; 2 ty 


118 


and their Cuys of *Bearing, would be the 


fame: Then 48 1 8 5s the Meridian of the 


Ds B, fo 9 # would be the Meridian of 
the Place c, faid'y 4 ſtrait Line, and paral- 


lel to N s.: Then the Line ; e A would be 
the Line or Rhutnb of North. Eaſ, (vig.) 45 


Degrees diſtant from & sj which would re- 
reſent both the Angle of Poſition, and the 
tr ſe 172 Bearing dersven, all ihe three Places 

B and 4: For the Angle g A would be 

the ſame with'the Angle x B. N and thus 4 

would till beat "North-Eafi from c and * 

B *, K Mu . 209141 25 0 4 

But the Edith being of a Sphetical Fire. 
wid! the 'Meridiins'mectiop 5186 Poles, the 

Meridian of B'oh the Globe being brought 

to the Zenith is W s; the Meridian of e is the 

Curve Line N o]; and the Meridian of A is 

the Curve Line n Az all which meet in x 

the North Pole. Now tho the ſtrait Line 3 

© A ſhewsths Angle of "Poſition between the 

three Places pc and A, (as B ſtands on the 

-Globe at the Zenith) yet the Line 5 O A does 

44 ho" means make One Angles, or has 

the 


2. 1 | * N. — F Bo 


* Wh: Musch yo 1 ; 


K * And for this Reiten in 1 en 15 ** the 


Toms of the Compals | or/Rhumbs are drawn in ſtrait 


ines quite tbr the Chart, «the Medi or Lines of 
1 are all made ſtrait and ae Fe For if 


the Meridians were a little curved as they are commonly 


in Maps, the Rhumbs could not be drawn thro* the Chart 
in ſtrait Lines, See Sea, XI. Of Sea-Charts, pag. 68. 


De fot Pointe” Seft'rg, 
of” Ptojeftion of the Globe, which is called 
Mirtator't Chart) then their Hrgle of Pofution, 


* * N um * 
9 - 
” | 
"—_—o.c mw 


dect. 19. Gecgrag and *Alronomy. 119 
theifamei Bearing with she Curve Line N c 
(which is the Meridian. gh it Aas 
d (Which is the Meridian of B:] and it ſti 
makes mote different Angle s With the Curys 
Line x A Z, (which js the vs idian of A.) 
Thence it follows, that 5 Rhumb Lines 
muſi be a Sort of Spiral. Lines on the Globe, 
except the North and South, which 3 is the Me- 
ridian, and the Equator with its Parallels of 
B and Mel, which are Circles * 1 
Ihe Murtb. Ea Line in this. Place muſt 
be b Ber. fill gradually inclining toward the 
ſeveral; Meridians, that ſo. it may make the 
Jon: Angles with the Meridians d c and 
N A Z, as it does with MES... -. 
But by this Means you ſee, that to ſteer or 
travel ſtill to the, Nartbᷣ. Eali would bring you - 
down te g and x,: not to 3 ay, | 
Tou ſes alſo, that the Courle you. muſt 
lter or travel to come to 4, will be repre- 
0 193; * . cent ry Tt 1 Auf. ſented 


* All the 8 Lines of Ea. and TN the K. 
guater, are Parallels of Latitude, and are leſſer Circles. 
And thaügh the Line of Ea, and n in this Figure, 
be for the Eaſt of à young Leatner zepreſented in a ſtrait 
Line, becauſe it is a Parallel to the Equator, and if drawn 
round the Globe would be a perfect Circle and run into 
itſelf, yet it ſhould more properly be ſo far curved, as to 
cut all the eee Nm and N 2 at right Angles, 


as well ag the [era of the Place & . And thus they 

ate common 6 on Map s of the World, wherein 

' there is e N aft and” N and * 
* 5125 68 


* he Fa ns 
} hs d $9 ON Blu 4 77 
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118 7 kt Priveiples of Wade 
ſented: by the Line vx, | ech 
wter the Poſt Fim. as), 5 
But this is ſomething top labarious, and 
palofol for every Reader to e his 
Thavghts with it tar} T's 5r19 > 46, 44: 


TEL } #1 
"ITT 50; arts t- 
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Problem *XE-1) Having 'the.. 7 — of A 
a gf 1% the Sun's Plate ix the 


tot! N ety $4 * 18 "7; LP > 


"Find the Day of the Monthia te Calen- 
Aar on the Herizon, (either Old Stile or 
New, which ſocver is required), lay @ flat 
Rule on the Dey of the Month, and over 

againſt it on the inner Edge of the Hotizon, 
Will appear hoth the Sign in which the Sun 
3s, and the Degree of that Sign, a on the 
'yoth of Maꝓy Old: Stile, the Sun is Juſt enter- 
ing into the firſt Degree of. Gemini, which 
yd may find: in both the Globes on the Eclip- 
tick Cite; and there you may alſo compute 
the Longitude of the My n * Point 4- 
ries if you ae 8 


Problem XII. The Da 1 Mont be- 
given; o find thoſe. Places . of. the Globe 
452 the Sun wa be: Fain, or in the Ze- 
-pieb that Day. | 
Find out the Soo Place in the Edliptich : 
Circle ; bring i tothe Meridian; matk the a 
| Degree overt; Wen turn the Globe. round, 4 
and all thoſe Places that paſs under that De- | 
gree, will haye the Sun in their Zenith that = 


Day: Pro- 


en genre and ae 88 
Ptbblbe XIII. #5 Day ad Euro | 


ny at one Place, (viz. eh being given 
10 find at hat other. Pl e Ln 6 is cel 
at that Rr. ni 


TheSun's Place for HA Daybeing be 
to the Meridian, and the Degree over it, (i. e. 
the Derlination] being obſerved, bring the 
firſt Place, f. e. Londen, to the Meridian. Set 
the Hour, Index to the given Hour; and turn 
5 Globe fill the Index come to the upper 
12, (chat ig l a at Noon) then the Place of the 
Earth that ſtands under the obſerved 
of the rie has Wwe: Sun at that Moment 


in OE | we hy AO aaa 


* N 


"Problem XV. © The ee on 


ph! viz.) Eondon- her to find all 
. 5 ces of be Barth where the Sum it they 
+ ſetting, er on the” Miridian, (: —_ 


4412 5 9 op alfo Where: It 15 Dayii 
Tillig | A | 
| By the foregoing er ES fi the Place 
where the Sun is Vertical at the our 2 i 
Rectiſy & Globe for the Latitude. 
Place; bring that Place to the Mets. r, 
Then Ty thoſe Places that are in the Weſt 
.Semi»Circle of the Horizon, have the Sum 
N ing, for it is go Degrees from their, Zenith, 
Those inthe 2250 Semi- Cirele of the Ho- 
Hon 1 200 f 1 for It 1780 De 
2780 3; i 27 1117 


ws Ihe +, 97 wm? 1 4 A 22 a To 


J * 
4 * 25 5 -— 


* 


n * eee Sed 19, 
To thoſe who ds umderithæſame Line of 
Tonzitude, or upper Meridian, it is Nov, if 
| "They have any t kat Time. 
"To thoſe ON Then ofite Line 
1566 Eb tude, or lower Meridian, it is Mid. 
Rar they have any Night at that Time. 
Thoſe Husar are above the Horizon, 
E the Sun \abeve their Horizon ſo many 
rees, "as the Plabes themſelves are! 


f boſe Plates that are under the Horizon, 
pot within 18 Degrees, baye Twilight, + 
in And with thoſe who are oer nn 18 
* Downs. ANCE" j 3 9 9 as 
Problem XV. i! # Place 1 g given in the 
71 -i Sarhu Zane, ro find thoſe tau Be in which 
fle Sun ſhall be Ferticolrbere. "414 
_ Bring the Place to the* Meridian ak 
| che wo over it, which is its Latitude; 
move the Globe round, and obſerve theſe 
two oppoſite: Points: of the Ecliptick, that 
M pak Aug, the aforeſaid Degree; ſearch on 


he Wooden Horizon on what two Days the 
Sun paſſes throygh thoſe” two) Points of the 
Ecliptick; for then the dun at Noon . be 
in the Zenith on the Place Siren. es 
8 MM! &g 3% * R 
o Problem XVI? A Place being given in one 
_ of the Frigid Zones, (ppele the North) to 
# when ile Sum lg ins to depart from, or to 
ear on that Plate, how leng-heas abjent, and 
w long he ind conftatitly\ugonitt. oc 9 


Sups 


75 


rang. — 123 
+5 the Hlace gien be the North" Cape 
b 232 7» Degr itude.: Neciify 

the Globe forthat Place, ot elevate the Pole 
5, 71 Degrers; then turn tlie Globe till the de- 

ſcending. Part of the Ecliptickyꝗ the Meridian 

and South Putt of the — meet t 
therit Thus the Ecliptiek will ſhew, that 
the dun toward the End of Scur pio (that ĩs, 
a little: after the Hul #/ November,) 'x6es 
delou the Horizon intirely, yo leaves that 
Fates e e 0 

'£ Then turn the Globe a nale ankle till 

the aſcending Part of the Ecliptick meet che 
Meridian in the ſame South Point of the 

FHbrirom and it wilt ſhew-that about the 

ninth or tenth Degree of Agsuurius, that is, 

about the End f Jam, the Sun begins 

to tiſe above their Horizon! Thus they ate 

at leaſt wo Motiths wirkoat the” Son”, 

Winters fo 55: 5 H HOUSE BC 

lu like Asse bring akending Part of 

- the Eeliptick tb meet the Meridian im the 

- North Point of the Horton, there you will 

find that the Sun begins 0 be entirely above 

their Horizon'toward: the End of Taurus or 

near the Middle r May; and if you turn 
the Globe a little farther, the deſcending E- 
cliptick will meet the Meridian and Horizon 
in the\ North at the gti or „ of 
Leo dt about the Beginning 9 uu 
Thus it appears: that thoſe Loplanders 210 
1.580 the Sun ar leaſt two: Months above their 
Ho- 


124 Theft \Rrindiplanaf) Sec 29: 
Horizon in dummer or para of 
een enn 01-290D od: 1 οοο , 
a ets ch, e gen Stund 433-1 
Froblem XVII. To find.the Suns Dechi- 
gow.) and Right. Aſcenſion any Day, Gl the 
Suppoſe the at of May: '\// 
Xt Find ent the the Suns Place ſox dat Day, 0 
the/Beginniog-of the firſt Degree of Gemini 
on the Eolipticls; bring. that Point of the, E- 
cliptick: to the Meridian, and the Degrecs 
numbered on the Meridian will; ſhew. the 
Sun — er N (uig.) a0 Degrees North - 
Ss Jo 2 i Tak 
. i At.the; ſame Time, the Place where .the 
Metidian. aut the "Equator: will ſheem the 
Rigi Aſcen lan of the Kun, ot its Diſtance 
fromthe Point Arie on the Equator, (viz.) 
38 Degrees.” It is marked uU, in, Der 
Sees on the Globe; if your wauld turn it 
into Hours, divide it by 15, and it "SPAS 
to three Hours i Which is g Minutes. 2 
* Note, That any Start Deciinalion;; an 
Right Aſconfin, are found the fams.Way,.b by 
bringing it to che Meridian. 
> Rememberthe Sun's Neclination is always 
North in aur Summer Half-Year fromthe 2 1ſt 
of Marcb, and Sextbrarg in gur Winter Half- 
Later ere dey Seprenibier. <(v aw, 
M,N e 93 Wen 
A A XVIII. La xrfiſpotli Sube fr 
the, Sun's Place, any Day in the, N gur, and 
#hus to repreſent the Face of the — jor 
that Day. * 


— 


Se. ae m ee 125 
Big the dan f laca found on the E. 
cliptick of the Globe to the Meridian ; and 
— = lame time. ſet the Hour-lodex, ot 
Pointer of che Dia 9 ee 12. that 


Is; to Nm. 


N When ths Globaiethut tedißed 1 for 


the Latitude of the particular. Jun or C 
by Problem 7th; aud for the 7 fry 
Problem yth, mid a the Bf a+ 1 


Eeliptict that Day by this Problem 18th. it 
is then fitted to des moſt of the foll 
Problems, ſor then it, moſt exactly repreſen 
the real Face and State of the Heavens: for 
that Dey. 815 iin 
Here let ie be obſerved, that this Pfade 
does really repreſent the Face of the Heavens 
only for thus Day at Noon. (when the A- 
ſtronomers Day ) and not for all the 
following Hours of the Day; | becauſe the 
Bun is every Moment changing his Place a 
little in the Ecliptick,. But it is cuſtomary, 
and it is ſafhicient for Learner to make this 
go for a entation of the Ties, eavens for all 
that e ip 1 den, Goa 
tions.” 50 7 
t.185Y -L 


Piatlem XIX. The e 8 


given, (viz. May ioth e to find at 
— Hour the Sun riſes or ſets, his aſcenfional 
_ Difference; bit Amplitude, "he Lengt of Day 
7 and Negite Ya BY N 8 .. 

e N Ky 18 ood I Foes . mY Recdiſy 


as "The fioft apy? Set. 19. 
Reeg forthe Larruub, And for the Fun- 
ce then bring the 80 l, Place u te 
u Eaſtern Fark of the Horizon,” and the In. 
. ſhew' the "Tithedf" Sun 777 the 
(us, five: Migutes after fur in the 
Nane *Bring the sung Place tö the f 
eke of che Thor" 'and the Dial will 
ew the Hour of Sun i feng, (i! five MI. 
putss, before eight at Dk 
Thus his 1 xurreto th trench will per, 
175 is, how long Be riſes ör ſets before or af. 
er Six o Cock. which is one Hovr'ind"5 5 
MDC. 759051 Cy s um 
Thus alſo his Amplitude will ap Le 
| Horizon to bealmo t Dope De 7 North 
| . ene 172 arty + &yja$J6 7257: 
' The Hour of the Sinr't"ei/ing Abubled 
Tk the Length" of "the Ne (Ve. eight 
ours, and ten Minutes; und the Hour of 
the Sur's ; ſetting" doubled gives the” Length: of 
the Day, Which will de 16 Hours Wall by. 
0 Minutes, 1. e. 15 Houts* 5 Minute. 
en nt Wn Neersen 
Problem XX. 7 Place and Da being 
P to find the 1 A. the Sun at any 
wen Hour. X modo 
Rectify for the £otinuas, forthe" Zepith, / 
0 for the Sun Plure: Bring che Qudädtant 
of Altitude undet the Neft, and it will 
meet the Sun's Place if the Merit A titude 
of the Sun that Day; and chu ſhEπνον high 
1 is at Noon. 
Turn 


ce vill che Index vic to * 
other giten Hout on the. Dial, then obſerve. 
wherejthe Sun 0 Place! 18, bring the Quadrant 
of Altizwde, to it, and it will, ſhew the Sun's 
Altitude at that; Hour, : Fhus | May Toth-at 
London, the Sun's Meridian Altitude will be 


3 little above 583 3 Degrees, and at g OY 
in the Morning will de * 0 xs neh 


| Problem XXI. . Place . Do bing 
21 46 fa the. 4 Azimuth oft Sun 5 - 
e 82 it Ef 4 Te 
„ Regit) the Globe for the Latitude, . 
Zenith 4 the Suns Place: Then 'turn the 
Globe till the Index point ta the Hour given: 
then-obſerve the Sun's Place; bring the way of 
of che Quadrant of Altitude. down upon it 
and it will cut the Horizon in the Azimuth 
of rhe Lan. or thew. what. Paior of the Com- 
ſeihe Sun is in. Thus May 16th, at 20 
1 9 paſt q in the Morning, the Sun 4 
21muth;will be about 60 Degrees from t 
South tgward the 0 that! is, neat Slirh-Baf 
As dv, tl; N TT | 
e Kr. 11. Sun's Mais bet 
ee fer in Place and Day ly, fo rig 
be Haix of ay, and alſe bis „ 
Rscſify ag before for the Latitude, che 
Zenith anch the Fun Place: Turn the Globe, 
and moyeathe! Mpdraos aL W fo tha 


ISS OSHS 1 4 


* n Seck. 19. 
_—_ Sur? 8 Place r may meet the Des gree of Al- 
titode given on the adfant, Y they the Index 
"wil ſhew the ir o the Dial; zud che 
Quadrant of Ata Will cut the'fzimub 
d ehe Horzzon. 'Thus' Moy roth in the 
Morning, if the A be near 46 E 40 Degrees, 
the d from the South will bebo, and 
the Howr 26 Minitespaſthibe, > 7» 07 
3 Here Note, That to, find the Suii's Hus, 
or Azimuth, by this "Altitude, ybu ſhould he- 
ver ſeck it too near Noon, becabſe then the 
"Altitude alters ſo rad Wie for twh! Hdure 
"together. e WN 2 UT" 
Ry 185 2 8 oF WEE A 
' "Problem XXII. Wien the Sun i due 
Lip It or Weſt jn Summer, bo ts fd Phe Hour, 
"und bis Allituaer” harry 
*"Reaify "as before; then" bring "the 'Qua- 
drant to 85 the Laßt or ft Point of the 
"4 Horizon, 9 and "tin'the'Globe' till” the Sun's 
"Place ! in "ths eK meet the Edge of the 
rant. uadrant will ſhew 
e Altitude, und the 10085 in old to the 
| he: Thus May 10th in the Aﬀtetnoos,' the 
Sun will be de Nee at about 56 Minutes 
paſt 43 and its Altitude will be near 26 De- 


grees. This is called the N Altitude 
by ſome. N M 108 Da AARON ho 
Thus if the Place and U, ar 
either the ew, ts. fm, 5 Mitude 
be given, you may eafily find Ten 


_ Sy1?677 3/9795 6: 2071 291 


Problem 


Sec 19. Geography and wy. #99 
TH ; 597 ne 90 94005 195 9 
ky Piöblem A Pe Tp, find find the Degres of the 
» Deprefien of the Sun belaw'be Hari ron, or its 
Arme, at any given Hau of the NMgbt. 
Obſerve the Place of the Sun, ſuppoſe 
3% 21|.in the firſt Degree of Gemini, then 
his oppoßte Place in the Ecliptick at 
half a Year's Diſtance, (x.) the firſt De- 
grer of Sagiltary on che 23d of November ; 
this being done, ſeek the Abba, the Al- 
- muths;; and the Hours, juſt as you pleaſe for 
that Day, and they will ſhew you what are 
the Suse s Depreſſions, Azimuths, and e 
Ei the 21ſt of — at Night . 
2 VB 90 HH 
Problems XXV. * fad how bay ther Na. 
17 continues in any given Place and g 


eth al, 
be War do anſwer. his Queſtion, is to 
Teck; how Kay Hours er. Minutes it will 
bel after San ſer,, before the Sun be 
18 Degigei bew. the [Horizon in thät 
Flaeg en the 23 ft of M: And ſo before 

Sun, File fon uthe Nac e 7332 

| 1-08 1£90 v0 | } 1 u 1. ad | I 
TH I. Mr NN rl © 5. f 15 0 27 N . Ly 


4 Net The Reaſon — ne oppoſite Part 
of t of the 
0e 6 oo; Gee I 2 75575 tat we 
| | Aly ee, bbſetud, .or-\compute_the- he Dr 
"Boos ui an pm the upper Edge of it, wh 

* is the true Repreſentative tt the real Horizon, 


CY 


p CY % 
* 4 5241 


the. 22 of 1M ar Lond 
'y i ny Br pee Sh 


— 


130 Die int Praneipi , Sect. 19. 
15 beſt performed. by:ſeking:haw-long;it will 
be after Sun riſe, or before Sun ſet on the,23d 
of November, that the Sun will have 18 De- 
grees of Altitude, which is done xc 240 ſore- 

going Problemm 

Note, That from the 266th of May, to the 
18th of July at»Zondon, there is no dart 
Night, but conſtant Taight : For during 
this Space the Sun is never depreſt aboye 18 
NO, below Wan. 5 8 5 
"2 Problem XXVL. . To brow by the Globe 
"the Length of the 4257 and ſharteſt Days and 
"Nights in any Place of the World, . 

Remember that the Sun enters the "TY 
Degree of Cancer on the loageſt Day, at all 
Places on the North Side of the Equator, and 
the firſt Degree af Capricorn on the South 
Side: Alſo remember; that he enters the firſt 
Degree of Capricars, the ſhorteſt Day in all 
Places of the Noribern Hemiſphete, and the 
Act Degree of Cancer in the Southern : Then 
rectify the Glabe for the Latitude and Suns 
Place, and, find the Hout of Sun riſng. 
which doubled ews the Length of the 
Night: And the Hour of the Sun ſetting 
goubled, ſhews the CR a the. Day, as / 
M Problem XIX. > {1 4, 44. x 


Problem XU. The. ee PF 
Meriden „ the An ite” any. 


Star, 


_ 
4% 
' 
' 
[ 
! 
. 
| 
4 
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Sect. 19. Geography rand Aftrinomy: 1550 1 
Star: being ge bens to find-the Latitude of the 
Place. 26110 Wend 210150 20 b. 50 
Mark the Point of Detlination on the Me⸗ ic 
ridian, as it ib either North or South from 
the Equator ; then ide the Meridian up (2; 92 
down in the Notches, till the Point of De- 
| ena: be, fo far diſtant ftom the Horizon F 
as in the An Meridian Altitude; Then is 
the Pole elevated to the Latitude ſou ught, 
Thus where the Sun or any Star's Meri: 
dian Altitude is 58 . Degrees, and its Decli- 
nation 20 Degrees Nortbward, the Latitude 
of that Place will be 511 Degrees North, 


See more at Problem Vn, VH Ix, Seb. 
XIII 
Nete, There: are ſome hw Problems which 


relate to the Sun and to the Hour, which 


may be performed on the Globe hen the 5 


Sun ſhines,” though not with any great Ex- 
actneſs; yet ſufficient for 3 « 
the A ef chen as N ; 


; Problem XXVIIL Th Lani of a 40 
being gi ven, to find the Hour g Hy in the” 
Summer toben the Sun ſbinen. | 


Set the Frame of the Globe upon a plane 


perfectly Level ur Horizontal, and ſet the 
Meridien due North and South both which 
are difficult to be done exactly; even though 
you have\w"'\Mariner's' Corppaſt by you : 
500 "ny n = ti-Euticade, and 
ths 


5 248 
z 48 $759 


132 de nn $6. 19. 
che don, W ihe Pole. will caſt Faden on 
the Dial, W. the. ue, Hour, For 
when the” Globe . 1785 the Dia 
1 0 55 a, the entre of it, . 

noch! Dia for our Summer 
Pim ye Sun i is ont the Notih Side of 


EN; ar, by. nk the North Pole as 

| below the art of the Hori- 
215 as js 6. qual to the Laue of the Place; 
for then 0 Dial Plate is a —— r Equinoc- 
fiat" Dial for che Winter 81255 But 
this is not fo commodioully performed, tho 
the reaſon , of it is the 8 as... he for- 


me e WET * 4 4 
1250 — 1 . 


Preben Al. 7s Whos mY Siri Ali. 
6h, wh Xs e by the Gube. 


tal or a 3 1 705 North Pole to the Sun; 
move the, Meridian up and down in the 
Notclies till the Axis caſt no Shadow ; for 
Hiſt it 
th 208 fe] of the Meridian between the Pole 
th 0 Froitzon ſhews the Sun's Altitdde. 


Ptotlert XXX. The Latitude and Day of 


ih Mattth being given, to fing the Hour + the 
HOSTS te No Hi 8 e 


* Jus R * ö \ Sh 9 {IL — 
* 


8 2 


LL ſame may be alſo Skins? in FT, WM | 


of the Globe truly! een | 


exactly to the Sun, and wen 


Let 


—_ 8 — 


St 19. Ge r bnomy. 
er he Elbe abc n a Leva, bd the 
Meridian due North and South; re&ih the 
Globe fot ticLatituge, and for the dulce 
tick” 4 Necdte per pebaſealar” to the Fun 
Plabe of the Gfobe ; tüöch the" Globe about 
till the Needle p oint aß ary toward 2 
and caſt no ee eben Will the Tides 
fliew the Hour of the iy Pp TE 
* rotded now to fi- PT 
fortied' by. the Stars upon ine ny | 


i ONJ 053 
64 13 FI de £52 ex 0 = rai 


p Pra 9255 . Ste 28 mg Be 
fl at in 71 r} 
| Al Plat. 297% rr. rife 6 INT N 
Rectify che Globe for the ande ; t 
it Wan and obſerve tha ſuch — as, 
not oo vader” the” Horizon. orig 
Renee do never ſet iu the 17 
and luch Starz a ile gr above ag: | 
of the G Globe duting Whole Rey Fog 
they never rte in 155 ace 'viyth; not 
Fi by the 1 = N 80 
Hitle Bp af, We Dy raph, M 
and the great Bear,” er Fg EA wig tb 1, 2 
man of the Sour n Conſte rrons er 
r | 10 1 | 1 3 1 
NN. \o . 
Problein owt 
the Month" being give 
or " Apptarante of = "Wl . 2 the 
Situa- 
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the Night. 1 4 5 . e, 
Set the Globe exadily North and South: 
Redtify it for, e e, and for the Sun's 
Place; 3 then; turn th lobe till the Index 
oints to the giren Fe Thus every dert 
on the Globe will ©xaQly anſwer the Aj 
ance of the Stars in ee you 
ay fee. what Stats are near or on the Meri- 
Which ate xiſing or ſetting, which are 


& the Eaſt or Welk Side of the Heavens.. 


Thus October 13th at 10 Clock at 1 


the glorious Conſtellation Orion will a 
A el Lide oi Londen, the Bis 


on l 
in theleft Knee (or Foot) of Orion juſt © 1.85 | 
| ende che Abrke. Cars in Rie Girdle a 


This repreſents” the Face 


28 1 ae 
Day. 


know th 


5 & 4 > * it C4 


| OE ee e #0 | & 
5 lem XX 2 A Star on * Meri 


oy 2 22 a 
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Situation of alt the fer Slant as e Baur of 


: 9050 Fa 7 Night, * e XVII 
3 4 a (1-6 3 c 

; Nate, This Problem, i is. of, oaſis Vie wo 

ſeveral Conftellations, 

10 N week 


es endns to td 


Sect. 19. Croprapby-alid irondmy. 135 
a Meridian Line drawn both in a North and 
in a Sodth Window that is, a Line pbinting 
exattiy io t be Nur tb. ande Saut T. hen ſet up 
a broad ſmooth Board f 20; or 24 Inches 
high, and 8 or 10 duches broad; place it 
dicular on the Window with its lawes 
Badge On, ot parallel to the Meridian Line, 
and fixing your Eye at the upright neareſt 
Edge of the Board, and glancing along te 
plain Face of it, you. will eaſily obſerve what | 
5 ate on the eme either North or 
Soon ar ben Tire b. I se L. ac d tz 
Having found what Stariia on the Meridi- 
an, reQify the Globe for the Latitude, and 
ot the Sim Place that Day; then bring the 
Centre* of the Star which is on the Meridian 
in the Heavens, to the Edge of the brazen 
Metigian, of the Globe; and * Index will 
ſhew the Time of Nigtr on the North Side of 
the Dial among the Evening, or e | 
or nix Morning Hours. 
Note, How to draw a Meridian Line, ger 
Seck. . Probing XXII. Se. ad; Worst 


, Tx, 
I 4 1 4 6a — a * "OP b 
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Mere, To ſet 15 Board patenditulat and cdoveniers, 
it is ſił to dyes 4 Foot made to it bebind, that it may 
ſtand firm, And let a. ſtrait Line be drawn from the 
Top to "he ttom of the Board, through the Middle uf 

it, parallel to the Sides: Fix alſo a Pin in the upper 


Part of K Top of his upright Board, 


.on which hooks ummet, to play looſe in 
a Hole 1 whey Ne mA 0 Bag N end Then 


"the Thread hanging almoſt cloſe to the —— will direct 
your Eye to the dtars on the Meridian, 


—— — 
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tall flat Board 
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problem XX XIV. be daimuh of ovy = 
n Sear: being given, 10 Nad ue Time. of 


S aun Bred gdoool iis t:; 
The Method Lyuſt N wil 
eafil find the Aaimuth of any Sthr,, Het this 
perpendicular. on tbe Window, 
witk one End of it upon the Meridian Line 
drawn there, ſo as: that your] Eye may -juſt 


© ſes the Star in the very Edge of the Plane of 


his Boatd ; then a Line drawn on the Win- 
dow by the Foot of the Boardi will orois 4be 
Meridian Line in the true dug ltofoits Aai- 
1 Nor its Diſtande from North to South. 

Having found the Azimuth of he Star, 
he Globe for the Latitulle, and for 
the® Sn, Place, as beſorę; rectiſy it alſo 
for the Zenith, and bring the Quadrant of 

Altitude to che Azimuth of the Star in the 
Herisen ; then turn the Globea till the gra- 
dyated Edge of the Quadrant of Altitude cut 
the pee of that Star, and the Index will 
ſhew the Hour. * upon the Dial 


2 


Note, That if if you 5 . Meridian Line 


drawn on a Window, you may find by ſuch 
Methods as theſe when the Sun is in the Me- 


ridians pd ld is its e at any Time. 


3 %% 


Problem XU. e e ee 
| wit e _ 75 our . Te N 


.d, desen) 0, ey, 137 
Nute, That the Altitude of the Stat muſt 
be found by a Quadrant, of ſome ſuch In- 
ſtrument: Bat remember that if you would 
find the Hour by the Altitude of a Star, yon 
muſt never chodſe a Star thut ĩs too near the | 
Metidian; becauſeifor almoſt two Hours to- . nn 
gether;: n little run TERS 
is near the Meridian. | [ 14 | 
Rectify the Globe as — Sov: Latitude; 1% 
Zenith; and Sans Place; move: the Globe x 
and the t'of Altitude backward-of 1 
forward, till the Centre of that Star meet the i 
Quadrant of Altitude in the Degree: of Al- 
titude which! is given, then the Index wil 
point toithe true Hr. 
Note; Theſe: three laſt Problems: daes 
well underſtoodg will ſhew you ho to find 
at what Hour any Star will. tiſe or ſet any 
Day of the Vear; what Stars are or will he 
upon the North or South {Meridian at any 
Hour given; what Stars are in the Eaſt or 
the Woſt, or on any Points: of: Azimuth at 
any Time of the Night; aud hat Altitude SE) | 
they have at that Hour, or at har Azimuth. 1 
n 0% IVI {6 4278 9/1130 wos sm 2: _ 
Problem XXXVI. To find. the Latitude 
on Longitude of any Star: Alſo its Right Aſs 
and Declinatioan. | 
Pla the Centre of the Quadrant of Alti- 
ny on the prop. n W * 
N Ag NK whether 


ie e PHepler'sf Beans 
_ Whether it 8 North zor Seuck; being its 


"Degree on — Quadrant is the dear 7 Lai. 
_ Fude ; and the Degree cut by the Quadrant 
on the Echptick is the "Star's Longitude. 
Thus the Latitude of Arcturui is 31 Degrees 
North: Its Longitude is 200 Degrees from 
the Point Aries, or 20 Degrees from Libra. 
The Latitude of Sirius, or the Dog Star, is 
near 40 Degrees af Sooth: Latitude; and its 
E Longitude is about 100 Degrees from Aries, 
or 10 Degrees from Cancer. 
0 find a Star's Right Aſeenſion and De- 
ene, ſee Problem XVII. fer it is done 
the ſame Way as that of the Sun; only ob- 
ſterve this Difference, that the Sun changes 
both his Right Aſcenfion and bis Declinati- 
vun every Day, whereas the fr Stars have 
the ſame Right Aſcenſion and neee all 
| the Days in the Year.” k TIO ID range 
Remember alſo, that as Heat! She 
5 Day! i in the ſame Year, keep the ſan? Lon- 
'I gitude and Latitude, as well as the . ſame 
_ Right. Aſcenſion und Declittation &; but the 
7 eas are ever changing all theſe, ahd the 
3 u ee 
— - obs a 211 et. : 
NY ewas 


The inſenfible Ch ofthe Longitude, Right Aſ- 
| Fg -and Bardame the [xt Stare, made b y their 
0 


w Motion parallel a Hm ip worin No- 


in this Place, | 


J 


dect. 29. \Geagraphy pred. Aſtronomy. 139 
Learner can know none of them but by ſome 
Almanacks which are called Ephemerides, or 
Tables which are calculated on Purpoſe. to 
ſhew the / Longitude and - Latitude, or the 
Place of the foveral, Planets among the twelve 
els of the _Zoatack SF REA in ms 
—_— 30 4 


"Problem XXXVII. 75 7 ad the Place of 
any Planet on the Globe: th 10 find at. what 
Hun any Planet, (ſuppoſe, Jupiter) will riſe or 
|. or will be. er, tle Mid any 8fven 
5 You muſt firſt CAS by ſome Epbe- 
merit, what Degree of what Sign | Jupiter 
poſſeſſeg that Day of that Lear: Mark that 
| ä — the Ecliptick either with Chalk. or 
with a Pencil, ot by. ſticking on a little black 
Patch; and then for that Day and that Night 
you may perform any Problem by that Planet 
in the ſame Manner as you - did by: a Jock 
Star. ! 54-4 
But if you would hs N you: 9 
not only ſcek the Planet's Place in the 
Sign fot that Day, which. is its Longitude, 
but you muſt ſeek its Latitude alſo in tho 
Ephemeris, (which indeed in the ſuperior 
Planets. Jupiter, Saturn, Mars, alters but 
very liule fer whole Months together) and 
thus ſet your Mark in that Point of Lati- 
tude, of Diſtance” from its ſuppoſed Place 


1409 "Thr fot Principles i Sect. 19. 
in the Ecliptiok, \ whether” Northward or 
Southward, and then 80 to Work Jour Fro- 
by this Mat 0 6. Man * 
hall give but one loſlanoe, * ab will 
ſufficiently direct to ſolve all others of the 
ſame kind that relate to the Planets. On 
the third of April, 1723, 1 find by an 
meris that the Sun is abo the End of the 2 3d 
Degree of Aries, Jupiter enters the 8th De- 
gere of Capricorn, and (if I uud be very 
yl | exact) I obſerve alſo that the Latitude f Ju- 
piter that Day is 15 Minutes, or à Quarter 
of a Degree to the North: There 1 make 
a Mark, or put on a ſmall black Patch on the + 
Globe to ſtand for Jupiter. Then My 


| reQified' the Globe for the Latitude v. c. 
Londen, and for the San Place, April 
3d; 1 tuen the Mark which 1 made for Ju- 
piter to the Eaſtern Edge of the Horizon, and 
I ind Jupiter will riſe near the South Eaſt at 
alittle paſt One in the Morning: He will 

come to the Meridian at a very little paſt 
Five: He will ſet near the Sourb-Weſt, n 
Nine in the Morvbing hd 

Then if I rectify the Globe yer 10 25 
nith, the Quadrant of Altitude being brought 
down to the Horizon, will tell you what is 
his Altitude, and what his Aai mu b, at any 
given Hour of the Morning, by the Help of 
the-DiabandTadex, Brkt A eee 
5 T0808, Won, N. Wy 141 AW 1106 (4 % 


'Or 


gect. 29. Geography. and Aim. 143 
Or his Altitude gr Azimuth being given, 
you may find; what it is a Clock. 

By this Means you my find the Hour 
when the Mean will riſe and ſet, together 
with her Souu bing, ot the Time of her com 

ing to the Meridian. Byt let it be bote, 
that the Moon changes her Place in the Ze. 
diack fo ſwifily, that he moves through 13 
E of one Sign every Day, or thetea- 
bout; and therefote you cannot find the pre- 
eiſe Hour and Minute of her r7/ng, ſetii 
ſeut hing, &c. upon the Globe, without muc 
more Trouble: than moſt of the other Pla- 
nets will give you, which change their Pla- 
ces in the Zodiac much more lowly, 


Problem XXXVIII. The Day and Hour. 
of a ſolar Eclipſe being knaum, to find all thoſe 
Places in which that Eclipſe will be vifible. 

.-By..the Xillth Problem find out at what 
Place the Sun is vertical at that Hour of the 
Day. Bring that Place to the Pole or verti- 
cal Point of the Wooden Horizon, that is, 
rectiſy the Globe for the Latitude of that Place; 
then the Globe being io that Situation, obſerye 
what Places are in the upper Hemiſpherg z. 
for if it be a large Eclipſe, the Sun will he 
viſibly; eclipſed in moſt of them. 


Problem KXXIX. The Day and Hour -0 
a Lanar eig being known, to fad by_the 


142 The feb Principia of Sect. 20. 
Globe all theſe Places in wbich the fame wilt be 
wifible. | F bo TIT y 2 
By Probhm XIII find do che at . 
Place the Sun is vertical at that Hour; then 
by Problem IV. find the Antipodes of that 
Flace: Rectify the Globe for the Latitude of 
thoſe Anti podes thus they will be in the Ze. 
nth, or in the Pole of the Horizon; then 
obſerve as before what Places are in the upper 
Hemiſphere of the Globe, for in the moſt of 
thoſe Places the Moon will be viſibly eclipſed. 
The Reaſon of rectifying the Globe for the 
Anti podes in this Problem, is becauſe the 
Moon muſt be directly oppolits 0 rr Son 
whenſocyer Oy is Nerd 


SD CT. xx. ! 


Problem dating to ripe by mes Aae 
my, 70 be performed by" the oo 107 tbe Plain 
Scale and Com . 


* 5 > 4 . 
I. # + 41 1775 1 


1. is apples Sake Fo Reader i is | ations} 
"'& acquainted with ſome of the firſt and eaſi- 
eſt Principles of Geometry, before He can read 
, with underſtandinp'this or any other Treatife 
of Aſtronomy or \Geograpby;; and it is preſum - 
ed alſo that he'knows what is a Chora, a Tan- 
3 and a Sint; and how to uke und to 
meaſure 


meaſure an Angle either by a Line or. Scale 
of Chords, or Sines, or Tangents, in order to 


ptactiſe the Problems af this laſt Section; 


though a very flight Knowledge of theſe 
Things is ſuſficient for this Purpoſe. . + 

| Becauſe ſeveral of the following Problems 
will depend upon the Alitude, or Azimuth 
of the Sun, and in order to obtain theſe, we 
ſometimes uſe a Pin or Needle. fixed per 
dicularly, on an upright or horizontal Plans ; 


| therefore the of da pi ſhall be. 
8 PSs K 


8 1. = 10 Pi j Needle 6 
diculer on a Plane, or to raiſe a ee 
Style or Pointer in order to make Obſervations 
of @ Shadow. 
| Note, Any thing fixed of ſet up to caſt a 
; Shadow i is called a Style, __ 
One Way to perform this, is by 


at Had a . Sguare, and while e one 
Edge of it is 


Needle or Style i is fixed on that Plane perpen- 


diculacly, -if-it. be -fippliod tothe Side of the 


Needle. f Is 

Nate, If you have 2 little 8 made of 
Box, or aby hard Wood, one Leg being 
ſix, or the other eight or Hine Inches long, 
one Inch or j broad, and an Inch thick, with 


4 en Plummet haoging from the End 


aid flat to the Plane, the other 
Edge of it ſtanding up will ſhew when a 


of 


_ — — — — 


5 14 | "2% "Wo Porno Si, 20, 
"of Une Leg. 08 yn 16% re the Place wh there 
"the other 1 ad in. Fig Ku. and 
zlirße Holt or k 15 0 f 

Win pe of Uſe not only to: ſhew. y you how to 
. erect a Needle truly pe endicular ; but it will 
alfo* dilcovet Whether any "Plane be, truly 


I dinner to, play i in: It 


ſindöth, and be Horizontal or Level, as well 


- as Whether any upright Plane be exactly per- 
| Pendicular fo the” 7 0 A 


allo be very useful in 


tte Pratice of 7 Geometrical Problems, by 


iS a 7 


drawing one Line, perpendicular to another 


Adother Way to tz a Needle bt pe den 


lar to any Plane, 3 is this; deſcribe a Circle as 
4% 5, d, h. it Fig XV. Fix t in the 


Centre 2, then erg 120 0 ppolite 
'Patth' of it, as 4, o, 4 b, to the, Ti po the 
Needle, 5, and faſten the” N. 5 8 2s 5 
the Tip , thal at eq! af 

alt” thoſe Pötte, "then 1 is 155 Perpendicu- 7: 


ſtance from 


bat. 
Note here, That in in ' moſt of theſe Pradtices 


whete a herponfecular Needle i. is fequired, he 
fam Rnd may be attained "by nee. ths 
Wire ſtrait or cxooked, which g ep be C led a a 


N. E, ſet up flöping at Randech 25 in ure 
0 eee i 19 0 5 Ig Ut, per en- 
5 if y 25 6 do but. find 1 Point on "the | 
e. whi ies. per ndicu ar nder the 

5 lies BY! n w Tip 


Sect. 20 Geography and Mronomy. 145 
Tip of che Style a, and this may be found by 
applying the Edge of the Square, deſcribed. 
Fig.'x1v. to the Tip of the - Style: Thoagh 
there ate other Ways to find this perpriudicu- 
lur Point for nice Practices in Dialling by 
Shows, which require great ExaQtneſs. - 


But fake notice here, at if you uſe this 
| Method of a Style ſet up floping at random, as 
in Figure xvr. then with your Compaſſes you 
muſt meaſure the Diſtance from the Tip of 
the Style 5 to the Point p, and that Diſtance 
muſt be counted and uſed as the Length of 
the perpendicular 8tyle 3 in Fig. xv, where- 
ſoeyer you have Occaſion to know or uſe the 
Lengttrof it. 

Oer ve allo; that if the Tip of your Style 
(whether ſtrait or crooked) be more than three 
or our Inches high from the Plane, you will 
fearce be able to mark the Point of Shadow 
exactly, becauſe of the Penumbra, or faint 
Shadow which leaves the Point or Edge of a 
Shadow undetermined. 

On a Horizontal or Level Plane you muſt 
uſe a much ter Style when the Sun is 
hbew, or in Winter, becauſe the Shadow is 
Long; but in the longeſt Days in Summer a. 
four Igch Style is ſufficient; though the 8ha- 
dow at that Seaſon be very ſhort” all the 
middle Flours of the Day. From the Tip of | 
the Style to: the Tip ok the Shadowy ſhould 
never Be above fix Inches diſtance. 


After 


146 1 unh of Sec. 20. 
Aſter all, if you have frequent Occaſion 
bers perpendicular Style to obſerve. a Shadow 
it, I know nothing eaſier than to get a 
mall 1 Priſm of Wood, or Ivory, or rather of 
Braſs, ſuch as is deſcribed Fig. xvii. ' Let 
the Baſe be a right angled Triangle A B c: 
The Line B c an Inch: a B two Inches: 
And let the Height of the Priſm, (viz.] A Db, 
or e R, be three Inches, (or near four Inches 
if you pleaſe.) By this means you obtain 
three perpendicular Styles of different Lengths, 
according as you want the Shadow to be | 
either longer or ſhorter- in Summer or in 
Winter. . 1 Mak og $10 ! 
If you ſet it upon the * Sick 4 Do, 
your perpendicular Style will be B c, or of: 
If it be B o, then c is the Tip of the Style, 
and ; marks the Point on the Plane. If you 
ſet it on the /quare Side n Co R, as it ſands 
in the Figure, then A B, or n o, is your 
perpendicular Style. Or if you ſet it on its 
triangular Baſe 4B c, then either A P. or 
B Oo, or C:: Bj! will be your: perpoadicula 
St 
bel little plain Priſm hes theſe great Ad- 
vantages in it, (viz.) That you can ſet it 
up in a Moment on a perfectly ſmooth Plane, 
— you; are ſure it is perpendicular to the 
Plane; and then if you require it to ſtand 
there any Time, and it ſhould happen to be 


moved. * you have but fixed and marked 
its 


— — 


_ 
5 
ane 
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its therlowere Bdges on the Plane, 
and remember which Edge you deſigned for | 
the Style, you mayer it exactly in _ lame. - 
PolitiotVagain. TRIS boole [5 mil bs... 
SMILEY mühe 47 2a] 7] 
Problem 11. How to take: thei drag, 
the Sun "by a Nesdlè fir d on an Ari. 
Plane, or by any perpendicular Style. bi ba A 
Ia all theſe Practices be ſure that your 
Plane be truly Level or Horizontal, which 
you catnot well know without ſome ſuch 
Inſtrument as 1 have deſcribed before, Fig 
xiv. Which ſerves inſtead of a Lee.. 
You muſt apply this Inſtrument or Square 
not oply to one Part, but to every Part of 
the Plane, whereſoever you can imagine the 
Shadow will fall, to ſee if it be preciſely Ho- 
riasmal or Level {For a very mall Varia. 
on ſtöm the Level will cauſe à great Diffe- 
rene in the Length and in the Point of Sha- 
dow; and upon this Account there are few 
Window-Stools; or any Boards or Poſts-fix'd 
by the common Work of Carpenters ſuffici- 
ently Level for a Juſt Obſervation in ane 
my of Diane 
Fir yeur potpendicular Style r 8, 26 N 
Fig. xv111;- obſerve the Point of Shadow caſt 
from the Tip of the Style s: Draw p O: 
Then take tes Height of the Style vs in your 
Compiſſevygſektb fe icularly on PG; 
draw ' the Line se on the:Plane, and the 
L. Angle 


148 The firft Principles of Set: 20, 
Angle c is the Sun's Altitude (vit. 35 De- 
3 
Here it is evident, that if you ſuppoſe c 
the Centre, and c to be the Radius, then 
s is the Tangent of the Altitude 3 5 Degrees; 
for it. meaſures the Angle ©, or the Arch v a. 
But if you make s the Centte, and ſappoſe 
- wy be the Radius of a Circle, c is the 
ent of-the Caaltitude of the Sun, (viz.) 
prees,” for it is that Tangent which 
Sade, the Angle s, or the Arch » x, 
Hence it will follow, that if you fix a per- 
pendicular: Needle, Pointer or Style, or any 
Horizontal Plane, and divide a Line, as c, 
acoordingito the Scale of Tangents, whoſc 
Radius ſhall be » s, beginning at v towards 
c, and make this Line of Tangents movcable 
round the Centre v, the Shadow of the Style 
will che w you the Coaltitude off the Sun at any 
| ime on that moveable Scale of Tangents. 
Or if the Scale of Tangents p c be divided 
on the immoveable Horizontal Plane itſelf, 
and you deſcribe concentric Circles on the 
Coos y'through every Degree of that Scale, 
the Shadow of the Tip "of the Style will ſhew 
the Caalritude among thoſe Circles; for they 
will exactly repreſent the Parallels of nde 


in che . 


1 7 
F 
* 1 


* 


Note 5 
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Note, This is deſcribed thus particularly 
rather for Demonſiration than Uſe, becauſe 
when the Sun is low, the Shadow » © will 
be extended many Feet or Yards, 


Problem III. To rale the Altitude of the - 

Sun by a Style on a perpendicular or upright 
Plane. 
Fix your Style AB perpendicular to a flat 
Board, as Fig. x ix. Raiſe your Board exact- 
ly upright, and turn it to the Sun, ſo. that 
the Shadow of the Style a p may be caſt 
downward, direQly perpendicular from the 
Center A in the Line 4 Then take the 
Length of the Style A B in your Compaſſes, 
and ſet it on the Board at right Angles to the 
Line of Shadow, from A to B: Draw the 
Line B p; and the Angle A p B ſhall be the 
Sun's Coaltitude, (or Zenith Diftance as it is 
ſometimes ww (viz.) 55 Degrees: The 
Tangent of which is A B to the Radius p A, 
and the Angle AB o (which is the Comple- 
ment of it) or 3 5*. ſhall be the Sun's Altitude; 
the Tangent of which is A D to the Radius 
B A. 

Or to make this more evident, draw the 
obſcure Line Do parallel to A B, i. e. Ho- 
rizontal, and the Angle B Do will pla vol 
appear to be the Angle of the Sun's Alti 
35 Degrees. 

Hence it will follow, that if the Line A 

L 2 be 
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be prolonged to.Q, and divided according to 
the Degrees of a Scale of Tangents, this Board 
or Inſtrument will be always ready to ſhew 
the Sun's Altitude on that Scale, by the Sha. 
dow. of the Style A B turned directly to the 
Sun, when the Board is held up. and made to 
Rand, perpendicular to the Horizon. 

N. B. This is the Foundation of thoſe 
Dials which are made on Moveable Columns, 
or on Walking Canes, which ſhew the Hour 
of the Day by the different Altitudes of the 
Sun in the various Seaſons of the Vear. 

ole, There are ſeveral other Ways to 
find the Altitude of the Sun by a moveable 
or immoveable uprig bt Plane, and a perpen- 
dicular Style fixed on it. But none of thoſe 
Ways of taking an Altitude by the Point or 
End of the Shadow are the moſt commodi- 
ous and exact for common Uſe; I have 
chiefly mentioned them to lead the Learner | 
into a more familiar and perſe&tAcquaintance 
with the Nature and Reaſon of theſe Opera- 


tiony. 

Wi regular Inſtrument be at Hand to take 
the Sun's Altitude, 1 prefer the following 
Method aboye any others. 


Problem IV. To find the Sun's or any Star 1 


| 1 Altitude by a Plain Board, Thread and Plummet. 


Take a ſmooth flat Board, as nopg, 


| which i is at leaſt 8 or 9 Inches broad every 
Way, 
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Way, See Fig. xx. Mark two Points on it 


as ac, at leaſt at ſeven or eight Inches di- 
ſtance, and draw that Line. Fix a very ſhort 


Pin at c perpendicular, which may be done 5 


ſufficiently true by gueſs. Hang a Thread 
and Plummet on it. Hold up the Edge of 
the Board to the Sun till the Shadow of the 
Pin be caſt all along the Line ac. ' Obſerve 
where the Thread falls; mark a Point in it 
as at 4; draw the Line de, and the Angle 
acd is the Complement of the Sun's Altitude: 
Or you may draw the whole Quadrant a ce, 

and then the Angle dee is the Sun's Alti- 
tude. Now if the Arch de be meafured by 
a Line of Chords, you find the N umber of 
Degrees. - 

Note, That the Degrees of Altitude muſt 
always be reckoned from that ſide of the 
CN which is held next to the Sun, (viz.) 

The Coaltitude from the fide c 4. 

"Note farther, That the Sun: Altitude 
ſhould ſcarce ever be taken within half an 
Hour of Noon for any other Purpoſes beſide 
the finding of the Meridian Altitude; becauſe 
for an Hour together the Altitude then in- 
creaſes or decreaſes fo very little, the Sun 
being then near the middle. of its diurnal 
A ©: 

Take Natice alſo, That bis the Son i is 
near the Horizon, it appears higher than 
really it us by reaſon of the Refraction or 

„ breaking 


met is, the more ſteady it will hang, and 


breaking of its Rays in paſſing through a 


larger Space of Atmoſphere, or thicker. Air, 
When the Sun is one Degree high, its Re- 
fraction cauſes it to appear near half a De- 
gree higher than it is. At two Degrees high 
the Refraction is 20 Minutes, at three De- 
ou the Refradion is 15 Minutes, at five 
Degrees the Refractian is 10, Minutes, at 10 
Degrees the Refraction is five Minutes. You 
muſt therefore allow proportionably. by de- 
ducting ſo much ſrom the apparent Altitude 
when you make an Obſervation near Sun-riſe 
or Sun-ſet. 4 | $4 14-548 

New again, That the heavier your Plum- 


make the Obſervation more exaR. 


If you pleaſe you may draw the whole 


Quadrant on the Board, and ſtick in the Pin 
at the Centre before you make your Obſerva- 
tion, which indeed is the moſt proper way. 
You may find the Altitudę of the Moon the 
ſame way. And the Altitude ꝙ any Star 
may be found by the ſame Board, if you 
ſtick in another very ſhort Pin perpendicular 
at a, and fixing your Eye at 4 bring both 
the Pins a and c juſt over the Star; then the 
Thread will hang (ſuppoſe) on the Point d in 
the Arch, and ſhew the Degree or Angle of 
Akitude to be 4 % OO 


problem 


Problem v. To . — the Meridian Als" 
titude of the Sun, or its Height at Noon: And 
by the ſame Method fo find any Star's. Mb" 


ridian Attitude. © 
If you know exactly when it is Mon, take 


the Arndt of the Sun by any inſtrument | 
| within a minute or two of that time, and 
that is the Meridian Altitude; for two or 
three Minutes at Noon make no ſenſible Dif- 
ference in the Altitude. 
But if you have no Clock or Dial; or any 
thing of that kind whoſe truth you can rely 
on, then a little before Noon obſerve and ſer 
down the Altitude 5 Gown four — hve — 6 


nutes till you find it 
little leſs, then reviewy your our Obſerratons, 


and tlie greateſt Height was the true 


an Altitude; | 
You may, by the ſame Metliod; find the 


Meridian Altitude of any Star above the Ho- 
rizon, if you make ſeverat Obſervations when 
the Star is coming near to the North or South 
Part of the Meridian. 

be,. 


Problem VI. Hu to fri 4 the pan 
nation of the Sun, or of amy large * known 


Star, 


If you know' the- Lititude of the Plas 
where you are, with the Meridian Altitude 
of the Sun any Day in the Year, or if you 
know the Sun s Place in the Ecliptick, you 

* o may 
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may find the Declinatron of the Sun there- 
by Geometrically, as hall be ſhe wn after- 
Ward: But if theſe are not known, then 
in order to other Aſtronomical rations, 
you mult ſeek the Declinatian of tbe Sun 
for that Pay 7. either by the Globe 8 the 
+brazen.. Meridian ; or in a Scale of the Sun's 
- Declination, . which is drawn on artificial 
.Quadrants, ..or other Mathematical Ipſtru- 
ments; or it may be found in Tables of the 
Suns Declination calculated exacily to every 
Minute of a Degree ſor every Day in the 
Year, which i is the. beſt "yy where N. * 
be . 
There are alſo Tables of Decli nation of 
** of the moſt noted Stars... Theſe are 
all the Vear at the ſame. Diſtance . from the 
- Equator, and their Declination does not va- 
* as the Sun's does. 
Theſe Tables of the Sun's ns Stars De- 


clination are found at the End of this Book, 
Sect. XXL; 


But let it 'benoted here, that the —— . 

tion of the Sun not only changes every Day in 

- the Year,: but it differs alſo ſome few Mi- 

nutes jn the next Year from the Year forego- 
-ing, even on the ſame Day of the Month: 

.  Whence this Difterence ariſes, and how to 

act with reſpe& to it, ſee i a- 

 Jowing, a more in Sect, le | 


18 Ae Th 1 


* 8 1 | Rebe 


— 
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Problem vn. To find the Latitude of any. 
Place by the Meridian Altitude and Declination 
of 'the Sun any Day in the Year. 

"The Way to find the Latitude of any 
Place (i. e. the Diſtance of the Zenith of that 
Place from the n by the Meridian 

Altitude of the Sun, is firſt: to ſeek its Cala- 
titude, i. e. the Complement of its Latitude, 
or (which is all one) the Elevation of the, 

uator above the Horizon of that Place. 
Suppoſe the Day given be the 21 of June, 
or the Summer Solſtice. 
This may be done by looking back to Fi- 
gute 111. Firſt, Draw the Line no for the 

Horizon, and from the Centre c raiſe a Per- 
pendicular c ꝝ to repreſent the Zenith. Make 

the Semicircle n 2 0 for the Meridian: Then, 
ſuppoſe the Meridian Altitude of the Sun at 
the Summer Solſtice be 62 Degrees, by the 
Uſeof your Compaſſes and a Scale of Chords 
ſet up 62 from n tos: Alſo the Declination 
of the Sun that Day being 23+ Degrees, 
Northward, ſet 23+ from s downward, and 
it will find the Point x, and the Arch f E is- 

the Altitude of the Equator above the Hori- 
zon, or the Colatitude of the Place, (9) 

381 Degrees: Thence you find the Latitude 

is E z, or 511 Degrees, which compleats 
a Quadrant. Then if you draw the Line E 2, 

it will repreſent the Eguator in that Scheme. 


* : 
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Suppoſe you take the. Meridian Altitude 
of the Sun on either of the Equinoctial Days, 
(viz.) in March or September, and you find 
it to be 38 x. Degrees : Set up 31 1 from n 
to x, then the Sun having no Declination, 
the Meridian Altitude itſelf ſhews you the 
| Height of the Equator above the Horizon, 
Which is the Complement of the Latitude. 
_ - Suppoſe. the Meridian Altitude of the Sun 
at the ſhorteſt Day be 15 Degrees, ſet up 
15 from n to v: Then the Sun's Decli- 
nation is 23 = Degrees Southward ; therefore 
ſet 235 from v upward, and it finds the 
Point x: And the Arch H is the Comple- 
ment of the Latitude as before, (viz.) 381 
e grees. | | | 
Por all theſe Practices the chief Rule is 
this. In the Summer Half-Year ſet your 
Delination downward from the Point of 
the Meridian Altitude, and it will find the 
Equator's Height above the Horizon. In 
Winter. ſet your Declination - *: vg from 
the Point of the Meridian Altitude, and it 
will fhew you, the Height of the Equator. 
The reaſon of it is moſt eyident in the third 
ͤ ne 
It may be proper in this Place to recal- 
leck what 1 Dave already demonſtrated in 
Seftion V. Figure tv, that the Latitode of 
any Place (that is the Diſtance” of its Ze- 


nith 


1992 55 
„ 
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nith from the Equator) z E is equal to the 


Elevation of the' Pole PO above the Hori- 


zon. Thereby it appears that the Elevation 
of the Equator- above the Horizon of that 
Place on one Side, as 2 u, (which is the 
Complement of the Latitude) is equal to the 
Complement of the Pole's Elevation on the 
other fide, as 2 . If therefore the Lazitude 
(ſuppoſe of London) be * 2, or 1 514 
the Colatitude p 2, or u x, will be 383 for 
it muſt compleat a Quadrant, or 90 Degrees; 


and therefore if you ſet the Point y 51 3 De- 


grees above o on the other ſide of the Ho- 


tizon, and draw the Line pc, you. have 


the Axis of the Warld repreſented, or the 
North Pole in its proper Elevation for Lon- 
aon, and ſtanding (as it ought) at right An- 
gles with the Equator E. 

I have re the Solution of this 
fixth Problein in a - Geometrical manner, to 
ſhew the reaſon of this Practice; but this 
Problem of finding tbe Latitude by the Me. 
ridian Altitude is much caſier performed le 
rithmetically;thus. 


In the Winter Half-Year add the Duale 3 


nation to the Meridian Altitude, and it gk 
you the Culatitude. 

In the Summer Half-Vear ſubſiract the 
Sun's Declination from the r er 
and n mae Hai 


5 


. 
* 
— —— ——_— _— 
. - 


—_ 
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Example, June 10th, 101. L983 037217 1 
Merid. All. us. —62 73 
derte, ws —.—. .nG; 
aun: — * 


A 1 oft 
da, Alt. V —15 E 
: Sun's:Declin. 123 < 


— 1 "SY 


« ud — 


721 | ns ent 
£4 

ben if you ſubſtract the Colmitude from 

the \Zavith. or Af \ 88 Nn the A 


Aer all it it muſt be ;obferted; hace, that 


2 all theſe Problems: of finding the Latitude 


of the Place by the. Sun's. or Star's Meridian 
Altitude, &c-- belong chiefly to thoſe Places 
which lie within the Temperate Zones. If 
the Place lie in the Torrid or rigid Zones, 
theſe Methods of Solution are good, when 
the Meridian Sun is on the ſame Side of the 
wa 2 the Eguator, whether North 
N or 
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or South. But if not, then there myſt be 


8 ſome little Difference of Operation at ſome 


times of the Year. Vet if you project a Scheme 
for the Solution of ſuch an Enquiry like Fig. 
111. the very reaſon of Things will ſhew you 
when you mult Add or Sublirad. „I 


Problem VIII. To find the Meridian > 
titude of the Sun any Day of the Year, the La- 
titude of the Place being given. N 

This is but the Converſe of the e 
Problem, and therefore is to be performed 
the contrary Way, (via.) in Winter ſubſttact 
the Declination v Ex from the Eguinactial Als 
titude or Colatitude R E, and — Remainder 
is uv the Meridian Altitude. 1 

In Summer add the n E S to the | 
Eguinoctiai Altitude, or Colatitude n x, and 
it gives the Meridian Altitude xs. 

The Meridian Altitude at the Equinoxes is - 
the ſame with the Colatitude as before. Y 


 ProblemIX: -- J find: the Declinatity of 
the Sun, its Meridian Altitude and the Lati- 
tude of the Place being given. | 
It is hardly LOW bod to deſcribe this — | 


tice io thoſe NOD have perfely learned 7 
two foregoing Problems. | 7 
Subſtract the Colatitude n E from = | 
Meridian Altitude in Sammer Hs, and the Re- 

- mainder is the Sun's Summer Declination 26. 


Sub- 
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Suhſiract the Meridian Altitude in Winter 
AA ftom the Colatitude Hr, and the Re- 


minder is the San Winter Declination k v. 


Or in ſhott, if the Meridian Altitude and 
Colatitude be given, fubſtratt the leſs from the 
greater, and-the Remainder is the Sun's De- 
GOO. <P | 


-v.Pibblow xX. 2 Bud the Latitude of a 
Place by the Meridian Altitnde of a Star, 
who it fs on the South Meridian. 
bind the Declination of that Star in ſome. 
| Fable or Scale of the Star's Declination. 
it has Deolinarivn Northward, (as the 
dun has in Summer) ſubſtract the Declina- 
| tion from the Meridian Altitude, and it 
you the Colatitude. 
lf che Star's Dictation be Sourbwand) 
(as the Sun's is in Wiater) add its Declina- 
tion 70 its Meridian Althale, and it gives 
you the Cylatituue. 

Nete, When I ſpeak of North and South- 
ward in relation” to Winter and Summer, 
im many of theſe Problems, 1 mean in Nor- 

thern Latitude, ſuch as ours is in Britain. 
When the Star is on the North Meridian, 
be how to find the Latitude q it in Problem | 
IN: 


"Problem Xl. By whe Method is the Lon- 
gitade of Places to be found. © 
Thou gh 
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Thoug h the. Latitude (which lies North- 
3 10 Soutbward) be determined 
with the utmoſt Sende th the. Method 
before propoſed, yet the Longitude of a Place 
(Which is the Biſtdice of qny, two Places from 
each other Ea/itward or Weſtward) is very 
hard to be determined by the Sun or Stars, 
becauſe they always appear moving round 
from Eaſ to Weſt, The Longitude therefore 
of Places is uſually found by meaſuring the 

Diſtance on Earth or Sea from Weſt or Ea. 

The Map-makers who deſcribe Countries, 
Provinces « or Kingdoms, meaſure the Diltan- 
ces 0 the Earth by an Inſtrument, made on 
Purpoſe, with a M beel ſo contrived, that 
certain 10 0 umber of its Revolutions is equal 
to a Pole, a Furlong, or à Mile; it ha 
allo a Mariners Compaſi and Needle touch d 
with a Loadſtone faſtened. to it, to ſhew how 
much their Courſe varies from the North or 

South, 

In this laſt Age they have allo, invented a 
Way. to find the Difference, of Longitude ber 
tween two Towns that ate ſome thouſands 
of Miles aſunder in diſtant Nations; and 
that is by. 2 ice and exact Obſervation of the 

Moment when the Eclipſes of the. Moan begia 
or end, made by Mathematicians at thoſe 
ſtant Places: And thus by the Difference of 


Time in thoſe Eclipſes they compute the 
Diſtance of Place. 


This 


26% "OW He's \PrinhiphaceÞ $28.20. 
r bis Invention ib RN furthet improved by 
Obſervations of the Eclipſes bf ibe four Moons, 
or little ſecondary Planets, which roll round 
1he Planet Jupiter as out Moon does round 
dur Earth: By theſe Means the ſuppoſed 
Diſtances of ſome Places in the Eaſt and M- 

' Indies habe been altered,” and the Miſtakes of 
| ſeveral hundred Miles corrected. oh 
The Sailors meaſure it at Sea bythe 1 
whith' is a piece of Board faſtened to a long 
Line which they caſt out of the Ship while 
2 Minute or Half- Minute Glaſs begins to 
run: Then drawing in the Eg, they ſee 
How far the Ship has ſailed in 4 Minute; and 

ſing the Cireumſtances of the Wiad 
*and Water to be the ſame; they compute 
thereby how far they have ſail'd in 2 
But this being a very uncertain Way of cec- 
| koving becauſe of the continual” Changes 
either of the Strength or the Point ef the 
Wind, or Current of the Water, they are 
often liable to Miſtakes. Therefore it has 
been the famous and ſolicitous Enquiry of 
theſe” liſt Ages how to find out and afcer- 
tain Longitude at Sea ; and there is ſo vaſt 


| 2 Reward as twenty thouſand Pounds of- 


fered by the Parliament of Great Britain 
to any Man who ſhall invent a Method for 
it, which ſhall ko _ ee tans; OP 
cable at Sea, ps Re 


n Ys MY 8 


—— 
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Problem XII. To find the Value of the De- 
gree of a greater Gircle _ the Earth, or bow. 
much it contains in Engliſh Mecſur s. 

Here let it be noted; that one Degree of 
a-groaterCircle on the Earib anſwers to one, 
Degree. of a greater Circle in the Heavens, 
It. is true the heavenly Circles ate incompa- 
rably! larget than the Circumference of the 
Earth and they are alſa larger than, each 
other according to the different Diſtances 
the:-Planets and Stars; yet every Circle (whe 
thee greater or leſſer) is divided intq 360 De+ 
grees, and therefore though Circles differ ne- 
ver ſo 8 yet, when they 
are ſuppaſed to be concentrical, (i. e. to have 
the ſame Centre) every ſingle Degree of _ 
Cirele is: correſpondent to a ſingle Degree 
all other Circles. 

Now that a Degree of the 7 A thus 
anGrord to a Degree on the Earth is very evi- 
dent 3 for if we travel on Earth, or ſail one 
Degree Northward or Southward. on the ſame 
Meridian, we ſhall find by the Sun or tl the fix- 
ed Stars in Heaven, that our Zenith is juſt a 
Degree altered, our Latitude is 3 one 


Degree, and our Pole is one Degree more or 


leſs elevated, (vig .) mote elevated if we go 
from London toward the North, and leſs ele- 
vated if we go toward the South, till we come 
to the Eguator: Afterward the contrary Pole 
is e gradually.. : 1 ſuch Experiments 
| as. 
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te PMtbſophers infer alſo that the-Ba#ch 
4% O5, And Hot u plane Surfure. 
2 gau vl # Value of 'a Due 
enter CAR of the Eurib; you muſt travel 
directly in the m Merian, menſuring 
ybur Mites Al the Way, Fl your | Lan 
be altered one Degree ee den ( (if you have 
bein ern n So Melle) you bill Fed 
| 15 you have 7 70 Engi 

fer; though Ga 2 1 reekon 


Tat pbical Miles * 4 Degree bor greater 
in Comp tation; 48 1 Neve ſald betote. | 
; 218 AN BY — Nieren ; Dil: 232 


* Problem IN. 2 fond ihe Cranes, 
ide Diameter, "the Surface; and 2 Citttenrs 
bf The Eartb. nner 25! 
8 "NbAky Wend the Valo of one o 
be o Miles, multiply that by 360, d it 
dees 25200 Mes for the C e. 
The Dfamerer is in ptoportſon te the Cir- 
73 as 113 to 355, or as 50 to 15%, 
Vr ja more brief and vuſgar Aecobnt, a8 7 is 
to 22, which will (hake'the Diamotor-of 'the 
Forth to be about 8690 Mies. 
Maleiply the Citcorhfetence: by the Dia- 
meter, and that Product ſhall be the 
"Beer, Furlongs, Niles, Sc. of ihe Surface. 
Moltiply the Surfice bythe ſixth part of the 


8 Dieren. and that will ive the ſelid Content. 


Note, That eerst differ n little in 
the Computition of theſe Meaſures, becauſe 
© 7 | they. 
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W- Ari «be Megane 8 ſingle Degr 
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7 at 1 1 8 0 gf, the 4 8 i jad | 
. £DBEqQua at y 2 
for 70 1 together: Ro hn bc Ye i 1. — 
ave ei, 
Number af 79. IG Io mall. 


r "2 V. 0 fad 
5 : 55 tes 5 5 4 A 
alue, re 75 ade n the 


ae daſs WT vel —— 13. 39390161 p 
"as 5 | 
abs ba 58 8 at. al * 

Es * 2 ſe 


n the f 228 
Maps are 7 2. 1 
ines are Great Ciretes g pet in ſow 

4 ay , the further. you go 
2 e les afl 
conſequ car args 15 im 
alſo; and. Thi 15 7 EL fa - 
þ + far Phe oat t 22555 5 
ee 3 5 as. you 151 ill 


A 


2 1 3 iy in the FE 
Landen gad Degrees, uſe 5 g. 
- XX11,"Make a fir acht Line AB, 5 gt 5 
ane agree f Equator, divide Eu 
60 Geographi cal Miles, or into 70 192 
- Miles, all equal: Set the Fot af - your 
all M2 Com- 
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cee in A, Gęſcribe an Aret from 8 to 
ok 51 7 Degrees, then from the Folgt © 
let fall a Perpendicular to p, and A D is the 
Meafate of a Degree of Longitude in the Pa- 
TG of” Lendon/(ytg.) about #7 T Mites. fi 
The Demonſtration of it may thus be ex- 
deer Erolang the Arch, 3 C5 "nd com- 
he” Quadrant. E. A By e ſhall 
1 nc in the Nor Pole: * A Northern 
Half ot the Ars ek e World, A B the Semi- 
diameter at the Equator, and x & the Semi- 
ddiiamzter of the Paflel of Latftpdę for Lon- 
| 175 e Es * 5 the Line A B 
w oe arts) allo 70. Miles 
; 25 e Ang Ns NC ( « ea vt 621 
0 150 allow? . 4 ö 
ene thin 1 * ig the 
aj Leine of: 90% vr=Radiug.” & is the 
of the Sag . CE e Then fay, 'As 
bs s of the Sine E 99 21 70 Miles, ſo is Nc 
6 or the Sine (Eto 43 Miles. 
©: Note, This DT or Figure will ſhew 
{the vulde Uf 4 Degree of Lopgitude'in any 
EY of Latitude, if from every” Degree 
5 the Arch x c 2 Perpendicular were 
Y vn tothe Line A B. 
8 A re a'whole Line of died if n num- 
30 and and applied to à Scale of 70 
equal rts: will ſhew the Miles-contained i in 
- - ISe, of. Longitude under * Parallel 
bs. © "of Latitude whatſoever. Tang > 
Haring 
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Having ſhewyn in former Problems how to 
| take the Meridian Altitude of the Sun, and 
thereby to find the Latitude 'of any Place on 
the Earth, I think it may be proper now to 
ſhew how to preject the Spbere for any Lati- 
tude upon the Plane of the Meridian, and re- 
pteſent it in ſtreight Lines, which is called 
the Analmma : Becauſe the Erection of this 
Scheme (and ſometimes of a little Part of it) 
will ſolve a Variety of Afronomical e 
as will {appar hereafter, 0 27: | * 


Pichi Xv. 'To wal the — or. 
repreſent the Sphere in Frei gb: Lines for the 
Latitude of London 51 1 Degrees. 
Nit, It is ſuppoſed you have a Scale f 
Chords at hand, or a rant ready divided 
into 90 Degrees: Take the Exzznt of 60. 
Degrees of the Line of Chords in your Com- 
paſſes, (or which is all one) the Radius of 
your Quadrant, and deſcribe the Circle N,z 
* NH * N for. a Meridian both North and 
South, as in "Figure XX111, (via.) NES, 
which repreſents 12 Oo Clock at Noon; and 
* i which ne the Hour of Mid- 
night. 
| „ N c the Centre draw the Line 4 
no forthe, Horizon. At go Degrees Di» 
- tance from H and o mark the Point 2 and 
p for the "Zenith and Nadir; then draw the 
Line” 2 b. Which Will eroſs* no at Right 
| Lot at lee, Angſes, 


” * 
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Abgles, aud will repreſent tbe Arimurb of 
ani Weſt ; as the Semieircle 2 0 b re- 
preſents h. North ep pr aud 2 1 D the 
5 South, e 1.1: $1183 3:17. 
Abbe che Hinze 0 ate” 1 for the 
North Pole elevated 5 + Degrees: Through 
the Centre c draw the Line Ws for the Axis 
"the World; which Line will alfo 3 
Hou Cirele of Sie Clock, being at 
Degrets diſtance” from Nun and Mideig 
s will ſtand for the South Pole, depteſſed as 
much below x the South Side of the Hori- 
Zon, d M the North Pole is renee aboye 0 
ofthe Noth Side ef i: 
At ert Rech bt mark x end G. en 
eich Side; then croſs the Aris of the World 
* s with che Line 2 570 right Angles, which 
reßreſemts the Equater. Thus x will de 9 
See from N the North Pole, 31 * De- 
reis from 2 the Denith, 2 i» the La- 
twde; 1 8 = Degrees above i 
the Harten „kick & es the Complement of 
ide Eatitude. IA | 
5 At'23 Det grees ſbeig E, on each die mark 
me Poitits 1 then parallel to the E. 
| Fre or E Q, draw the Line M g for the 
of Cunter, and the W H gi the Tro- 
los $+icorh..' After that, throuph the 
tre C. dtaw M 1 Which is the Bf efet : 
A euts the Equator's 8 in o, per A 
W wittrit of Fg" 1 N ee 
. 1 From 


4h Geegraphy. and Aimee. 16g 

N #4 N Nr and x on each 
Sia at the Diſtapce of 23 Degrees, 5g a 
the Pales of the Echptich, "and the Line px 
and x p being drawn. are the, two Polar Cir- 
cles, ( vi.) the Artic and Antartic. +. 
„Thus Analemma is com pleated for all g6- 
neral Purpoſes or Problems. 

2 further Obſcrvables i in it are theſe, vis; 
. is the Sar's Place in the Ecliptick when 
it enters Cancer at be Summer Solſtice : And 
the Arch * M is its North Declination 23. I 

Degrees... 7 | 
e is the Sun's. Place i in the Eeſipück enter- 

tering Aries or Libra at the Equinoxes : And 
2 it has no Deelination. _ - 

is the Sun Place in the Ecliptick enter- 

ing Capricorn: at the Winter Solſtice: Aud 

the Arch q;or (which ie all one) E. is 
its South Declination 234 Degrees. 

The Line N. is the Sun's Parb the Lange 
Da, or at the Summer Solſtice ; it is at =, at 
Midnight; it fiſes at x; it is at ir o Clock at 
' 63 it is in the Eaſt Azimuth at v; it 8 on 
the Meridian at 1 that Day, and the Arch 


NE eee (v%2.) 62 De- 1 


grees. 
4 The Line EQ is the Son's Path. on the 
; Nö Fquinatial 525 at Arzes and Libra; - 
| 8 Midnight at Q; it riſes at c, and it 

is. in the ſame. Moment at the Eaſt, and 

ix o dock for on the Equinoctial Days 
4 "> 


T 
* * 
F 
? \ 


0. "The ſt Pong. 2 PR 0 
2 the Azimuth of Eaſt and Weſt and ns 
the fix o Clock Hout Line both me bet at & in 
«the. Horizon H o, which never happens any 

other Day ip the Year :. "Then, the Sun goes 
up to E at Noon; and E His the Arch of its 
Meridian Altitude at the Equinoxes, (viz.) 
2584 Degrees. 

W r is the Sun's Path the Shorteff Day, or 
ett abe Winter Solſtice - It Is Midnight at ; 
it is in the Eaſt at x long before it riſes; it 
s fix O'Clock at G before it riſes alſo; then at 
J it riſes or gets above the Horizon; it is 
Noon at W, and its Meridian Altitude is 
708,-07 1.5; Degrees, 

1a, The Sun's Aſcen/ronal Difference (that i is, 
Ats Diſtance from ſix o Clock at its Riſing or 
Sexo) in. the Summer Solſtice is the Line 
n b, and at the Winter Solltice it is the Line 
bs, 3 | 
1 Its, eue, (or Diflanee from ef or 
Weſt at bis Riſing or Setting)" in Summer i is 
* g; in Winter it! Fenn 

Here you muſt Toppols that the Son goes 
"down again from the Meridian'jn the Aſter- 
"noon on t'other fide of the Schete or Globe 
in the ſame, manner in which its Aſcent to- 
ward the Meridian 18 repreſchitet'on this Side: 
So that the Line MR repreſents the Sun's Se- 

| "| nideurnal 7 at r Midſurimer, x & ut the E- 
quinoxes, and,w, 1 at Mie iter: The Semidi- 
5 Arch i bft Fthe'A rel i makes above 


the Horwon. 
Nate, 
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Wote, That as we have deſeribed the va- 

. rious Flaces of the Sun's Appeatance /aboue 

tbe Horizon HO/ at the ſeveral Seaſons of the 

Year, ſo the various Places of its Depreſſion 

bebte Horizon O may be eaſily uad 
out and deſeribed by any Learner. 4nteig? 


Problem XVI. Howto repreſent any Pa- 
alle of - Declination on the Analemma, or to 
Agſcribe the Tat of | the Sun 2 Dey? in the 
- Near. | | 

„ Find 4 is tha; Sun's Declination * | 
- Day by ſome Scale or Table: Obſerve whe⸗ 
ther it be the Winter or the Summer Half- 
. and conſequently whether the Decli- 
nation be North or Sautb: Then for the 
"Not Side of the Equator, if it be Summer, 
ſet the Degtoes of North. Declination upward 
from E toward z; if it be Winter, ſet the 
- Seth Declinatian downward from E toward 
H: And from the Point of Declination (ſup- 
poſe it be M or w) draw Line parallel to 
r the Equator, as M3 or ws, and it ro- 

preſents the Parallel of Declination, or 25 
1 1 of thy Sum for that Day. as 


| "Rabin XVII. Hou tr ** 
=” — of: Altitude, either. of t Sun or Star 

en the Analemma. . 
As the. Lines of Ditlination are paralle | 
1 to the Equater; ; ſo the Lines of Altitude are 
i, parallel 


* 


hb" e Printifies sf 864126; 
ppoſe therefore 
| 42 Degrees; 
Fet up 42 Degrees on the Meridian — A to 
pavaflel to u o, and it 
Geteribes the Suns Faraln of Altitude chat 


Parallel to the FÞridor 7 Su 
the ARitude ef the Suri beiabourt: 


Raw the Line & 1 


Moment. 


—— . « * 


Here Note, — * the Sun's Parallel of 
 Diclitiation for any Day, and bis Parallel of 
Altun for any Mement eroſs each other, 

that is un. net Repreſentation of the Sun's 


Place in the Heavens at that Time: 


Thus 


the Point $97 © is the previſe Place where 
dhe Sum ie when he is- 42 Degrees high on 
et Day of the Vear: Rog 8 repre- 
ſents: his Path or Parallel of Declination that 
Day, and a'r repreſerits his Parallel . 


ee eee 1 247 2 


ht de here 0e, ther the prick'd 
epreſents the Hu, C:rele in 
which the Sub is at that Momeht; and 
20% U repreſents its Auimutb or vrytiui Cirele 
(At t Time. Note, Theſe Arches tre trouble- 


6 e N ser 


me ie draw atig 


gut, and ure bot gt all ne- 


Ceſſry es ve common” Probleins' by 
Scale and Compaſes on the ancdenmns. 


ox 


pPrebem XVIII The Day of te Month, 
gi den, bow to 
— or Azimuthof \the"Sun"-by the 


h PDA" Sun MUCH herng 
Lane the 

Wodan An 42 8281, 1 'S11? 
prin Ar. ** F TILE 


The 
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The two foregoing Problems acquaint you 
how to fix the preciſe Paint of the Sun's Plage 
any Minute of any Day in the Year by tha 
Parallel of Declination and Fanal of mul | 
croding each other. i o 
Nou ſuppoſe the Day A Month == 
the 6. of May, and the Sul's Altitude 34 
Degrees in the Morning: Deſcribe the Semi- 
Jer. H 2 O in Figure xxiv for the Meridi- 
Make NO the: Horizou, Draw E c 
— with: x & an Angle of the Colatitude 
38 Degrees to repteſent the Equatbr Seen 
the Drrunation of the Sun, and in the Tables 
er Scales you will find it ntat 16 1 . 
Nortkhward: Set 16+ froaw to 95; — : 
Din for the Path of the Sun that Day; pat 
rallel to x c the Equator. Fhen fet the! Als 
titude 34“ froſi n tb A. Draw A x: parallel 
to x o the Horizon. Thus the Poim 0 
ſhews the Place of the Sun 4s before. 
No if you would find the Mur, you muld 
da the Line c N at right Angles witli the 
Ec, which repreſents the fix o Clock 
Hout Line; and the Diſtance 6 & is. the 
Suns Hour from Ar; that is; his Hour after 
fx in 8 or before fix in the AF 
ternoon. 475 on 
If you are to ſeek the Azimuth, they eu, 
muſt draw the Line cz perpendicular to Ho, 
re er e an 
5 "I y 
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Weſt; then the Extent 5 o is the Sun's Azi- 
muth from Eu in che W era or from We ft 
[ite Afternoon. 
Thus you ſee that in order to blue thoſe 
two difficult Problems of the Hour ot Axi- 
mutb, you need but a' very few Lines to per- 
form the whole Operation; for if you want 
only the Hour, c 2 may be omitted; if you 
Want only the Azimuth, N may be omitted. 
et in the Winter Half. Vear, ſuppoſe the 
13 of November, when the Declination is 
near 18 Degrees South, it muſt be ſetdown- 
wärd, as E w from = toward n; then 
cannot ſo well find the Hour without pro- 
ducing the fix o Clock Line c below the 
Horizon down to s, that you" may meaſure 
te Hour from s or fix. _ 
Obſerve alſo that this little Diagram in Fi- 
re xxiv. will ſolve a great Vatiety of Prob- 
ems beſides the Hour and Azimuth on the 6% 
ef f Moy: It ſhews; the Length of the Day by 
tze Semidiurnal Arch v R. be Suns A 
" cenfional Difference is GR. His Amplitude is 
R. His arch from Eaft or Wen at fix 
18 T 6. His Altitude at Eaſt, and V is v c. 
His Meridian Altitude is the Arch DH: And 
bis Azimuth from Eaſt or Weſt e or 
Fitting is thi Line. 8 


WO], 32 2 


' Problem XIX. Hi tu u. are the Names 
of Degrees on any "of the Artigit Lines in the 
| 1 


>: — i —— 7k Siu 


ma. 
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I thiok there is no need to inform the Rea. 
det that any Part of the outward Circle or Me. 
ridian may be meaſured upon that Scale of 
Chords or Quadrant, according to whoſe Ra- 
dus the whole Analemma is dra w- 
As for the freight Lines they are all tobe 
conſidered as Sines ; thoſe Semidiameters 
«which are drawn from the Centre & to the 
Citeumfetence, are fo many whole Line? of 
Hine, or 90 Pegrees, to the common Na- 
dius of the Semieircle. But if you conſider 
any wbele Diameter which paſſeth through 
the Centre C, ivis a Line of pd Cans; 6. 
125 Lines of. right Sines joined at their Be- 
ning to the node common Radius of che 
Semicircte. „ % $17; 2d 
« % If? therdfore 700 have: A Hel or Lins 
Bines at hand to the fame Radius: of the Circle, 
you may meaſure any part of thoſe t 
Lines, ſetting one Foot of the Compaſſes in 
the Centre e, and extending the other to the 
Point propoſed; then applying that Extent to 
the beginning of the Line * Go 9 1 
ſerving. haw far it reaches. 
But if you have no Scale. or Ride of Sites 
at hand, you may find a Quantity of any 
Part of the Semidiameter by the outward 
Limb or Semicitcle, and by the Scale of 
Chords, according to whoſe Radius the 
Semicircle is drawn. The Method of per- 
forming it ſee in Figure xxv, where the 


Quadrant 


Quadrapt y ad is drawn; by the famp Ra- 
Ms as he Semicircle in Figure xxiv. Bat 

P boſe ta make ãt a diſtint Figure, leſt the 
Les ſhould interfere with one anqther, „and 
breed Conſuſionz and therefbre in Figute 
ay [I haye, ved capital Letters, in 'Bygure 


puny the Letters are mall 
adi Sappoſe H ⁰ν,iñ find how many. Degaees 


are. Contained vin v Which is the Sun, 
Hliuud at Bal or Mell: This is a Part 
he Semidiameter o: Suppoſe thers- 
dare, d tobe: a whole. Line. of Sines, he- 
ipning to he numbered at o. Tele the 
IAtent ve ianοhν Compaſſes, and ke 
e Leg vp; inthe Arch y x till the 

Leg will but juſt touch the Diameter ay, 
and abe Leg of the Compaſſes will geſt at n; 
AKhetefare it appears that cv in Pig. xxx. 
nde ſbiae of be Arch gn in Fi werbe 
21 Degrees. in 10 FIQ 4 o nnen: 

% Another Way a0 derer it js this, Take 
Ab Eatrnt y, ſet one-Leg-of the Com- 

Poſſbe inzy, and with that Extent make a 
blind or obſcure Arch at e, and by the Edge 

ef that Arch lay a Rule from the Centre 6, 
and it will find the eee in r ee 
(vie) 2 L. De es. 

By the Lie br Practios yo nay find the 
Number of Degrees contained in any Part 
-of thoſe. Link which are drawa = .the 
Jn $1447, 2 ; 09 aire 


388 b £ E Ca, ODA 40 
co 4: which are hole Lines of ines $6 
the commen Radius gf the Quagrapte 0! 
Bot 86, for thoſe Lines in the Hnolemms 
which aue not dt wn from the Centre c. 
but ate drawn. acroſs; ſome. other, Dianagter 
and! pradueed/ go the imb, ſuch, aß the Ling: 
6 b, the Line s w, the Line y A, and. 
Lie du each of theſe, at be eſteem 
as ue een alſo, but. to a e 
Raιιj Nei Dua S in a chi ve 40h 
180 6 Pigure — in the be af 
ehen Sob '; Havr: fnom 6 hut the Radius. is 
6 D, auditbhe Number of Degrees in 6 
is to be found in this manner. Take the 
Eutent h p, oc this hole leſſer Radius in 
your Compaſſea, and ſet it from tog in 
Figüte a 3; ther »takertbe:; Extent 60, 
anch ſptting ane Foot of the Compaſſes in g, 
wake an obſoute Areh at o, and a Ruler laid 
from the Cent by4he Edge of chat Ah 
a ill find the Point p ãn the Limb, ant 


. 4 th Degrees, which, (urn- 


Morniag. to: bee pat Ae in the 

eannen... (1, 221 21.0808 
Again „ron Figure XI IV i the Size 
ofi the; 5 Eaſt to Will: to dhe 
Radius F A; take therefore 1 4 in your 
Compaſſes, 


* 
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Compaſſes, and ſet it from + to p in Figure 
bebo ans Athens 2 
one Foot i 'make! the obſcure Arch a; 
by the Eüge of that Arch lay a Ruler from 
b ih Centre, and yu will find the Point s 
in the Limb; thefefore: y 5 is the AHaimuib 
Fun Bo, -M, chat is, n De- 
Fo KT 30k 1- O012 7 2 Ns 
N I Have the Inſtrumenti called 
. Sete at hadd and Enͥů O. how to uſe: it, 
| may with great Eaſe and Exactneſs ſind 
Eben any Sine in the Analemmu, he- 
cher it Be o — apo leſſer Radius, 
without cheſe Geemettical Operations- 
e ane ie ny, breot ed ors 
ur Problem: XX. To font! fle Sun eBlecnipehe 
Eci ptick*atry-Day intheFear,' © 00D 1 
«© It is well known thut the 12 Sigus of the 
Zodiact, each of which has 30 Degrees, con- 
Fin in all» 360 Degrees: And che gu is 
aid to ge through them all once in twelve 
Months; or d Vear. Therefore in a 
Acedunt, and for the Uſe of Learners; we 
(generally ſay, the Sun'gees through ont De- 
ein 4 lite more than à Day, and thereby 
ſhes the 360 Degrees in 365 Days. But 
3 this i is not the juſteſt and moſt accurate Ac- 
"count" of Things: Let us therefore now, to- 
Ward the End of this Book, with a K ul 
more 3 obſerve, > 4 


1. That 
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1. That the annual Courſe which the Sun 
appears: to take through the Ecliptict round 
the Earth, is much more properly and truly 
aſetibed to the Eertb's. moving or taking, its 
Coutſe round the Sun; though the common 
Appearances to our Eye dg mch the am 
as if the Sun moved. 8 „ e 

2. This annual Pill or Path of. the 
Eacth is nat properly a Circle, but an Ellipfhs 
or Oval: And as the Sun is fixed in one of 


the Focus's of the Eilips,. o the fixed Stars, N 


(and among them the 12 digns) ſurround and 
encompaſs it. See Ff ig xxxf. where the 
black Point t is the- Earth in its Orbit mov- 
ing round, and © the Sun near the Middle, 
and the autwacd Circle of Points i is the A 
Heaven. 0 
3. That Part. * thin Ellipks. or Oval, 
which the Earth traces in our Winter Half. 
year, (i. e. from Autumn-to Spring) is nearer 
to the Sun than the other Part of it which 
the Earth traces in our Summer Half. year, 
(i. e. from Spring to Autumn.) And as it is 
neatrer to the Sun, ſo conſequently it is the: 
ſhorter or leſſer half, if l may. fo expreſs i it. 
The very Figure ſhe ws it plainly. 

Note, By aur Minter and our Sommer, I 
mean, thoſe Seaſons as they reſpect us in- 
Europe, and in theſe We Parts of the 
Globe. 


N N | 4. Thence 
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4. Thence it follows that the Sun appears 
to finiſh its Winter Half-year from Septem- 
ber 23d to March 20th, i. e. from = by 
I to v ſooher by 7 or 8 Days than it does 
the Summer Half-year, 1. e. from Y by 
E to <>, or from March zoth to September 
23d, which is proved thus: When the 
Earth is at f, the Sun appears at =,” and it is 
Midſummer. When the Earth is at e the 
Sun appears at 4 and it is Autumn. When 
the Earth is at o the Sun appears at yy and 
it is Midtwinter. And when the Earth is at 
@ the Sun appears at ꝙ and it is Spring. Thus 
the Sun appears to paſs through thoſe Signs 
which are juſt oppoſite to thoſe which the 
© Barth paſſes, Now as the Earth is longer in 


going through the Arch are, from = to 


, than it is in going through the Arch 20 a, 
from v to , ſo conſequently the Sun ap- 
pears to pals through the oppoſite Signs from 
Aries to Libra, flower than he does from 
Libra to Arien. 


This is proved alſo Plainly by the Compu- 
tation of Days, 

Aſter the Sun enters Aries on March 
. 20th, that Month hath 11 Days, and 'af- 
ter the San enters Libra on September 230, 
that Month | hath 8 Days. Now let us 
WE. | | | 


March 
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| March — 11 | September 8 a 


April pr JO i J October 31. | 
May — 31(- | November 30 
June — 30 p Days. | December 31 Days. 
July — 31\: January 31\ | 
Auguſt — 3172 [ February 28. 


| Seprember a2 2 | March — 20 mw 


— 5 —— 


Summer 186 Days "ne; 179 Days 


5: Agreeably hereto it is found, chat in the 
Winter Months (chiefly from the latter end 
of October tc the middle of March) the Sun 
appears to move ſomething more than one 
Degree in a Day: But in the Summer Months 
(chiefly: from the middle of March to the 
latter end of Oober) the Sun appears to move 
ſomething leſs than one Degree in a Day. 
This is one Reaſon why a good Pendulum 
Clock meaſures Time more juſtly than the 
Sun: And it is this Irregulatity of the Sun's 
meaſuring Lime that makes the Tables of 
Equation of Time neceſſary, - 

6. And thence ariſes a f-nkible Inequality 
between the Times of the Sun's apparent 
Continuance in different Signs of the Zodiacł: 
He ſeems to tarty longet in thoſe of the Sum- 
mer, and ſhorter in thoſe of the Winter: 80 
chat he does not leave one Sign, and enter 
another juſt in the ſame Proportions or Diſ- 
tances of Time every Month. | 

12 N 2 ; This 
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7. This occafions a little Variation of the 
Declination of the Sun, and his Right Aſcen- 
on from the Regularity that we might ex- 
pect; for they are both derived from his ap- 
parent Place in the Ecliptick :, And therefore 
none of them can be found by Learners with 
utmoſt Exactneſs, but in an Epbemeris or Ta- 
bles which”ſhew the Sur's Place, &c. every 
Day in the Years” © 
8. Let it be noted alſo, that the Teer 

with its additional Day the 29h of February, 
returning every four Years, torbids the Sun's 
Place in the Eclipticł to be exactly the ſame 
at the ſame Day and Hour of the following 


Fear, as it was in the foregoing; ſo that 


though you knew the Sun's Place, his Right 
Aſeenſion and Declination for one whole 
Year, that would not ſerve exactly for the 
next Year, for the niceſt Purpoſes of Aſtro- 
nomy. 

9. Vet as in four Vears Time the Sun ap- 
pears very nearly at the ſame Place in the 
Heavens again at the ſame Day and Hour 
and Minute as before, ſo a Table that con- 
tains the Round of four Years is a ſufficient 
Direction for 20 Years to find the Sun's Place 
for any common Purpoſes: Provided' always 
that we ſeek the Sun's Place, Declination or 
Right Aſcenſion, for any Year and Day in 
ht Year in the Table that is equally diſtant 


from Leap- year, whether it happens to be the 
"wa 


= 
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ficſt, the ſecond, or the third after Leap- | 
year, or whether it be the Leap-year itſelf. 


See more of this Matter Se#. XXI. of the 
Tables of Declination. 


10. If we would make one ſingle Table or 


Scale of the Sun's Entrance into the Signs of 


the Zodiach, or of his Declination or Right 


Aſcenſion to ſerve for every Year, we muſt 


chuſe the ſecond after the Leap-year, becauſe 
that comes neareſt to the mean or middle Courſe 
and Place of the Sun, and will occaſion the 


leaſt Error in any Operations. 


I have therefore here ſet down a ſhort Ta- 


| ble of the Sun's Entrance into the ſeveral 
Signs, for the Year 1754, which is the ſecond 


after Leap-year; and for Geometrical Opera- 
tions with a plain Scale and Compaſs, it is ſuf- 
NET OY for 20 Years to come, 


Anno 1754, the ane after — | 
Day d. m. Day d. m. 


Mar. 20--w--0: 09 | Sept, 23-0: 21 
April 20 = 8 --0:19 | OF. 23--m--0: 3. 


May 21— u- 0: 16 | Nov. 22--#--0:14 


June 22 - 5-0: 51 Dec. 22. .- 0:44 


July 23-- L--0:25 | Jan. 21--#--0: 33 


Aug. 23-- M--0;11 | Feb, 20--X--02 55 


It is not poſſible to form all this irregular 
Variety of Times when the Sun enters the 
ſeveral Signs into any Memorial Lines or 


N 3 Rhymes 
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Rhymes with any Exactneſs and Perſpi- 

cuity; and therefore 1 have omitted the 

Attempt. Such a ſhort. Table as this may 

be always carried about by any Perſon who 

deals frequently in ſuch Operations and In- 
iries. 

But to give an Example of the Practice, 

Suppoſe it be inquired, what is the Sun's 
Place, April 25th, I find the Sun juſt entered 
Into Taurus & April the 20th, then I reckon 
it is in the th Degree of v April 2 5th, which 
added to the whole 30 Degrees of Aries, ſhews 
| the Sun ta be 35 Degrees from the Equinoc- 
tial Point 4 on the 25th of April. 

If the 29th of November we enquire the 
Sun's Place, we muſt conſider the Sun is 
3M entered g the 22d of November; There - 
fore on the 29th it is about 7 Degrees in , 
which added to 30 Degrees of m, and 30 
Degrees of , ſhews the Sun on the agth of 
November, to be about 67 Degrees from the 
Autumnal Equinox, or . 

Thus by adding or ſubſtracting as the Caſe 
requires, you may find the Sun's Place any 
Day in the Year; And thence you may com- 
pute its Diſtance from the neare/? Equinoctial 
Point, which is of eme x Uſe in Operations * 
the Analemma. | 


Problem XXI. The D ay of the Month being 


given; 10 ew the Feral of Declination for 
that 
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that Day without any Tables or Scales of the 
Sun's Declination. 

This may be done two Ways. The firſt 
Way is by conſidering the Sun's Place in the 
Ecliptick, as May the 6th, it is 46: Degrees 
from the Equinox Northward. Therefare 
in Figure xx1v, after you have drawn H z o 
the Meridian, E C the Equator, ſet up 235 

Degrees the Sun s. greateſt Declination from 
x; to u; draw MC to repreſent the Eclip- + 
tick; then take 46 Degrees from a Line or 
Scale of Sines, and ſet it from c the Equi - 
noctial Point to K in the Ecliptick ; thro' the 
Point k, draw p x parallel to E c the Equa- 
tor. Thus D& repreſents the Sun's Path 
that Day, and ſhews the Declination to be 
'ED,.or 165, 

Note, If you have ne'er a Scale- of Sines 
at hand, then take the Chord, or the Arch of 
463 Degrees, ſet it up in the Limb from | 3 
to G, ſet one Foot of the Compaſſes in 6, and 
take the neareſt Diſtance to the Line E o, or 
Diameter, and that Extent is the Sine of 46 
* Degrees. 

The other Way of drawing a Parallel of 
Declination, is by ſeeking what is the Meri- 
dian Altitude for the 6th of May, and you will 
find it to be 55 Degrees. Set up therefore the 
Arch of 55 Degrees from HH to p; and from 
the Point p draw pA a Parallel to x c, which 
ſhews the Declination and Sun's Path as before. 


pz” nat Thus 
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Thus though you have no Scales or Tables 

of the Sun's: Declination at hand, you fee it is 

offible to find the Hour and Azimuth; and 
many. other Aſtronomical Problems by the 
Analemma for any Day in the Year. But 
this Method which I propoſed of performing 
them by finding the Sun's Place in the Eclip- 

tick by any ſhort general Scale or Table, is 
liable to the Miſtake of near balf a Degree 
ſometimes. 

Obſerye here, if you hows "a apy Means 
obtained and drawn the Sam's Path, (vix.) 
DR for any given Day, you may find both 
the Sun's Place in the Ecliptick, and its Right 
Aſcenſion, by drawing c M the Ecliptick. F or 
then c K will be the Sine of the Sun's Place 
ot Longitude to the common Radius c : 
And 6 Kk will be the Sine of the Sun's Diſ- 
tance on the Equator from the neareſt Equi- 
noctial Point, but the Radius is 6 D: From 
Hence you may eaſily compute its Right A 

—_—.. | | 
"Re. Though the little Schemes and 
Diagrams which belong to this Book, are 
ſufficient for a Demonſtration of the Truth 
and Reaſon of theſe Operations, yet if you 
have Occaſion to perform them in order 
to find the Hour or Azimuth with great 
Exactneſs, you muſt have a large flat Board, 
or very ſtiff Paſteboard with white Paper 
paſted on it, 1 you may draw a Semi- 
W circle 
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circle upon it of g or 10, or rather 12 Inches 
Radius; and the Lines muſt. not be drawn 
with Ink, nor with a Pencil; for they can- 
not be drawn fine enough: But draw them 
only with the Point of the Compaſs; and 
you muſt obſerve every Part of the Opera- 
tion with the greateſt Accuracy, and take 
the Sun's Place or Declination out of good 
Tables: For a little Error in ſome Places 
will make a foul and large Miſtake in the 
final Anſwer to the Problem. 

Yet if the Sun be within ſeven or eight 
Days of either Side of either Solſtice, you 
may make the Tropic of Cancer or Capricorn 
ſerve tor the Path of the Sun, without any 
ſenſible Error ; ; for in 16 Days together at 
the Solſtices, its Declination does not alter a- 
bove 12 or 15 Minutes: But near the Equinox 
vou muſt be very exact; for the Declinati- 

on alters greatly every Day at that Time of 
the Year, 

There might be alſo various 'Grographical 
Practices or Problems, that relate to the 
Farthly Globe performed by the Aſſiſtance 
of the Analemma, and ſeveral other Mlro- 
nomical Problems relating to the Sun and 

to the fixed Stars; but ſome of them are 
more troubleſome to perform ; and what [ 
have already written on this Subject is abun- 

. dantly ſufficient to give the Learner an Ac- 
quaintance with the Nature and Reaſon 


of 
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of theſe Lines, and the Operations that are 

performed by them. And for my own Part 

Imuſt confeſs, there is nothing has contri- 
dutedl to eſtabliſh all the Ideas of the Doctrine 

of the Sphere in my Mind, more than a per- 
fect e OI with the Ann. 


a Problem XXII. 22 to draw a Meridian 
Line, or a Line diretly pointing to North and 

South on a Horizontal Plane by the Altitude or 
Azimuth of the-Sun being given. 

At the ſame Time while one Perſon takes 
the Altitude of the Sun in order to find the 
-Azimuth from Noon by it, let another hold 

| * a Thread and Plummet in the Sun 
eums, and mark any two diſtant Points in 
[>the Shadow, as A B, Figure xxv1; and then 
dra the Line AB: Suppoſe the Azimuth 
-at 'that Moment be found to be 35 Degrees, 
draw the Line AE at the Angle of 35 De- 
grees from A B, and that will be a true Meri - 
dian Line. 
Vou muſt obſerve to ſet off the Angle on 
the proper Side of the Line of Shadow Eaſt- 
ward or Weſtward, according as you make 
your Obſervation in * n or in the 
Afternoon. 94360 

Note, Where you uſe a Thread and 

Plummet, remember that the larger and 
hot yo" Thutamet = the ſteadier will 
; your 


0 


greater Eaſe and Exactneſs. 
In this and the following Operations to 
| draw. a Meridian Line, you muſt be ſure that 


your Plane be truly Level and Horizontal, or 


elſe your Performances will not be true. 


Problem XXIII. To draw 4 Meridian 
Line on a Horizontal Plane, by a berpendicu - 
FO, OR 

"Noe, That when I ſpeak of a perpendi- 
cular Style, I mean either of thoſe three Sorts 
of Styles before mentioned in Problem. I. 


(via. ] A freight Needle fuck into the Board | 


perpendicularly, as Figure xv. A fireight or 


crooked Wyre fluck in floping at b 1 with . © 


the perpendicular Point found under the Tip 
of it, as Figure -xv1-z or the Braſs Priſm, 


as Figure xvii. For what I call a perpen- 
dicular Style may be Nr and aſcribed to 


either of theſe. 

Make ſeveral parallel Circles or Arches, 
as Figure xxv11 : In the Centre of them 
fix your perpendicular Style x c. Mark in 
the Morning what Point in any Circle the 


End of the Shadow touches, as a. In the 


Afternoon mark where the End of the-Sha- 

dow touches the ſame Circle, as o: Divide 

the arch A © juſt in halves by a Line drawn 

from the Centre, and that Line c * will be 
3 true Meridian Line, x + 

5 The 
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your Shadow be, and you will draw it with g 
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The Reaſon of this Practice is derived 
hence, (vz.) that the Sun's Altitude in the 
Afternoon is equal to the Sun's Altitude in 
the Morning, when it caſts a Shadow of the 


ſame Length: And at thoſe two Moments it 


is equally diſtant from the Point of Neon, or 
the South, which is its higheſt Altitude; 

therefore a Line drawn exactly in the Middle | 
between theſe two Points of Shadow, muſt 
be a Meridian Line, or Point to the North 
and South, 

This Problem may be performed by Gx- 
ing your perpendicular Style firſt, and ob- 
ſerving the Shadow A before you make the 
Circles, (eſpecially if you uſe the Braſs 
Priſm, or the ſloping Style with the perpen- 
dieular Point under it) then ſet one Foot of 
your Compaſſes in the perpendicular Point 
c, extend the other to A, and ſo make the 
Circle. 

If you uſe the Priſin for a Style, you may 
mark a Line or Angle at the Foot of it where 
you firſt fix it, and place it right again, tho' 
you move it never ſo often. 

It is very convenient to mark three or four 
Points of Shadow in the Morning, and 
accordingly draw three or four Arches: or 
Circles, leſt the Sun ſhould not happen to 

ſhine, or you ſhould not happen to attend 
juſt at that Moment in the Afternoon when 
the Shadow touches that Circle on which 
you 
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you marked your fit Point of Shadow 1 in the 


Morning. 
If you would be very uad in this Opera- 
tion, you ſhould tarry till the Sun be gone 


one Minute further Weſtward in the Aﬀer- g 


noon, i. e. till one Minute after the Shadow: 
touches the ſame Circle, and then mark the 
Shadow ; becauſe the Sun in fix Hours Time 
(which is one Quarter of a Day) -is gone 


Eaſtward on the Ecliptick in his Annual 


Courſe one Minute of Time, which is 15 
—— oy one Quarter) of a D 1 


Problem XXIV. To draw'a Meridian Ting 


on a Horizontal Plane by 5 Style or Needle ſet 


up at Random. 

Another Method near a-kin to the former 
is this: Set up a Needle or ſharp-pointed 
Style at Random, as N D in Figure xxy111. 
Fix it very faſt in the Board, and obſerve a. 
Point of Shadow in the Morning as Aa. Then 
with a Pin ſtuck on the Tip of the Style N, 
(without moving the Style) draw the Arch 
Aso: Mark the Point of Shadow o, in the 
Afternoon when it touches that Arch (or ra- 


ther when it is one Minute paſt it) Then | 
draw the Line A o and biſſect it, or cut it in 
halves by a perpendicular Line M E, which 


is a true Meridian. 
Note, In this Method you tins no 
Trouble of 58 a Style perpendicular; 


er. 


1 
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nor finding the Point directly under it for a 
Centre, but in this Method as well as in the 
former, i it is good to-mark three or four Points 
of Shadow in the Morning, and draw Arches 
or Circles at dey all, for the ſame Reaſon as 
before. 

. Obſerve he, That i in theſe Methods of 
| drawing a Meridian. Line by the Shadow of 
the Tip of a Style, I think it is beſt generally 
to malce your Obſervations between eight and 
ten o Clock in the Morning, and between two 
and four in the Afternoon. Indeed in the 
three Summer Months, May, June, and Ju- 
* you may perhaps make pretty good Ob- 
ſetvations an Hour earlier in the Morning, and 
later in the Afternoon; but at no Time of 
the Vear ſhould you do it wirhin an Hour of 
Noon, nor when the Sun is near the Hori- 
20n; for near Noon the Altitude of the Sun, 
or the Length of Shadow varies exceeding lit- 

tle; and when the Sun is near the Horizon, 
tze Point and Bounds of the Shadow are not 

all and ſtrong and diſtin, nor can it be 
marked exactly. 
Therefore if in the three Winter Months, 

Naber, December, or January, you make 


vour Obſervation, you ſhould then do it half 


an Hour before or after ten O'Clock in the 
Morning, and ſo much before or after two 
in the Afternoon; for otherwiſe the Sun will 
be either too near Noon, or too near the Ho- 
rizon., But 
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But in general, it may be adviſed that the 


Summer Half- year is far the beſt for Obſer- 


vation of Shadows in order to any nee 
of this Kind, "$1.5 


Problem XXV. 7 * a Meridian Line 


on an Eguinoct ial Day. A! 
On an Eguinoctial Day, or very near it, as 


the 8th, gth, or 10th of March; or the 11th, 
12th, or 13th of September, you may make 


a pretty true Meridian Line very calily thus 
by Figure xx1x. 

Mark any two Points of Shadow as AB 
from a Needle c Þ ſet up at Random, (no 
Matter whether it be either upright or ſtreight.) 
Let thoſe two Shadows be at leaſt at the Di- 
ſtance of three or four Hours from each ather, 
and it is beſt they ſhould be obſerved one in 
the Morning, and the other about the ſame 
Diſtance from 12 in the Afternoon; and then 


draw the Line a B which repreſents the E- 


quinoftial Line, and is the Path of the Sun 
that Day: Croſs it any where at right Angles, 
and MN, or oP, are Meridian Lines. 

Note, It is beſt to mark ſeveral Shadows 


that Day, as , &, &, and draw a right Line 
ASS B by thoſe which lie neareſt in a right 


Line, that you may be the more exact. 


Problem XX VI. To draw 4 Meridian Line 


OT; * of a Shadow at Noon. 
If 
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If you have an exact Dial to whoſe; Truth 
you can truſt, or a good Watch or Clock ſet 
exactly true by the Sun that Morning. then 
watch the Moment of 12 o'Clock, or Noon, 
and hold up a Thread and Plummet againſt 
the Sun, and mark the Line of Shadow on a 
Horizontal Plane, and thas: will be a true Me- 
ridian Line.. 

Or you may mark the: Point or Edee of 
Shadow, by any thing that. ſtands truly per- 

pendicular, at the Moment of 12 o'Clock, 
an draw a Meridian Ling by. it. 


Problem XXVIL To — 4 ; Meridian 
Line by a Horizontal Dial. 

If you have a horizontal Dial which is not 
faſtened, and if it be made very true, then 
find the exact Hour and Minute by a Qua- 
drant, or any other Dial, Sc. at any Time 
of the Day, Morning or Afternoon; ſet the 
horizontal Dial in the Place you deſign, to 
the true Hour and Minute; and the Hour 
Line of 12 will direct you to draw. a "flees 
dian. Inj 
Or if your Dial be ſquare, or SR any: Side 
enn parallel to the Hour Line of 12, yos 
may draw your Meridian Line by (at: Side 
or Edge of the Dial. | 


Problem XXVII. 1 to tranfer. s Me- 


ridian Line from one Place. to another, _ 
There 
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| There ate ſeveral Ways of doing this. 
It Way. If it be on the ſame Plane, make 
1 Line to it, and that is a true Meri- 
ian 
IId Way. If it be requited on a &ifiveent 
Plane, ſet ſome; good; Horizontal Dial at the 
true Hour and Minute by your Meridian Line 
on the firſt Plane, then remove it and ſet it 
to the ſame Minute on the ſecond Plane, 
and by the 12 EE! Tale mark your new 
Meridian. 132 


Note, If the Suden an or Edges of your Hori- | 


zontal Dial are cut truly parallel to the 12 


o Clock Line, you may draw a Amin by | 


them as before. 

IIId Vay. Hold. vp! a Thread ank Plum- 
met in the Sun, or ſet up a. perpendicular 
Style near your Meridian Line any Time of 


the Day, and mark what Angle the Line of 


Shadow makes with that Meridian Line on 
your firſt Plane; then at the ſame Moment, 
as near as poſſible, project a Line of Sha- 
dow by the Thread, or another perpendicu- 


lar Style on the new Plane, and ſet off the 


ſame Angle from i it, which will be a true Me- 
ridian. 


ter than one. 


Problem xxix. How to draw @ Line of 
ae e | 


Note, Two Perſons may perform this 1 | 


Where 
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Where 2 Meridian Line can be drawn, 
make a Meridian Line firſt, and then croſs it 
at right Angles, which will bea true Line of 
22 and Weſt. | 

But there are ſorne Windows in a Houſe 
on which the Sun cannot. ſhine at Noor, ; 
in ſüch a Caſe you may draw a Line or Be 
and Wop ſeveral Ways. 

Iſt Muy. Lou may aſe the me PraQice 
which'/Problem XXII. directs, witk this 
Difference, (viz. ) inſtead of ſeekin the Sun 
Awihnuth from the South, foek its Azimuth 
from Baft and Weſt, and by a Line of Shadow 
ſtom a Thread and Plumtnet marked at the 
ſame time, ſet off the Angie of the Sun's A- 
zimuth from the Eaſ in che or the 
Bot in the Afternoon. * — common Obſer- 
vation of the Courſe of the Sun will-ſuffici- 
ently inforin'you on which Side of ihe Line 
of Shadow to ſet your Augle. 

Hd#%ay. You may uſe the ſeeorid Method 
of . a Meridian Line by a Hori- 
zontal-Dial with this Difference; (vis. ) i in- 
Head: of uſing the 12-Chck Hour Line, by 
which a Meridian was to be drawn, uſe the 
6 Clock Line, which will be Eaft and Weſt ; 
for in 4 Horizontal Dial it ftands always at 
right Angles with the Meridian. 
IId Vay. The third Method of transfer- 
ring a Meridian Line will ferve here alſo; 
but with this Difference, (viz.) ſet off the 
Compie- 
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Complement of the Angle, which the Line of 
ghadqw makes with your Meridian Line on 
the firſt Plane, inſtead of ſetting off the ſame 
Angle, and obſerve alſo to ſet it off on * 
conttary Side, that ſo it might make a right 
Angle with a Meridian x4 if that could 
have come on the Plane, 0 1 


7 problem XXX. How towſe a Meridian 
ine. 

The various Uſes of a Meridian Line are 
theſs. 
It Uſe. A Meridian Line is neceſſary in 
order to draw an Hoerizontal Dial on the 
ſamiePlane, or to fix an Horizontal Dial true 
if it be made before. 


11d Uſe. A braſs Horizontal Dial may be 


reroyed-from one Place to another in ſeveral 
Rooms: of the - fame Houſe: and ſhew the 
Heut whereſoever the Sun comes, if either 
a Meridian Line, or Line of Eaſt and Wes 
be drawn in every Window, by which to ſet 
an Horizontal Dial true. 

IIId Ce. By a Thread and Plummet, or 
any joular Pin, or Poſt caſting a 
Shadow preciſely along the Meridian Line, 
we bad the Hour of 12, or the Point of 
Noon, and may ſet a Watch or Clock ex» 
actly true any Day in the Year, if we have 
no Dial at Hand. 


os IVth 


% 


* 
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IVth De. It is neceſſary alſo to have ſome 
Meridian Line in order to find how a Houſe 


or Wall ſtands with regard to the four Quar- 
ters of the Heavens, Eat, Weſt, North, or 
South, which is called the Bearing of a Houſe 
or Wall. that we may determine what ſort 


of upright Dials may be fixed there, or what 


ſort of Fruit-trees may be planted, or. which 
Part of a Houſe or Garden is moſt expoſed to 
the Sun, or to the ſharp Winds. 

Vth Uſe. By obſerving the Motion of the 
Clouds, or the Smoke, or a Vane or Wea- 
ther-Cock, you cannot determine which 
Way the Wind blows, but by comparing it 
with a Meridian Line, or with a Line of Eaft 
and Weſt. 


When'once you have got a true Meridian 


Line, and know which is the South; then 
the ems te Point muſt be North; and when 
ace is to the North, the Eaſt is at 


1 be 9 Right Hand, and the Weſt at your 


Vith Uſe. A Meridian Line will "BED the 
Azimuth of the Sun at any time by holding 


up a Thread and Plummet in the Sun, and 


obſerving where the Line of Shadow crofles 


it. Or the ſharp ſmooth Edge of an upright 


Style or Poſt will caſt a Shadow a- croſs 
a Meridian Line, and ſhew the Sun' s A- 
zimuth, © 


VIIth 
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VIIch Uſe. If you have a Meridian Line "2 | 
on a Horizontal Plane you may draw a Cir- | 
cle on that as a Diameter, and divide it into $# 
360 Degrees: Then ſetup a fixed or move- 
able perpendicular Style, and it- will ſhew 
the Azimuth of the Sun at all Hours. 
VIIIth Ce. A perpendicular Style on a j 
Meridian Line will ſhew the Sun's Meridian 1 
Altitude by the Tip of the Shadow accorx odds? 
ing to Problem II. And thereby you may | 
find the Latitude of any Place by Problem 
VII. | 
IXth Uſe. If you have a broad ſmooth 
Board with a Foot behind at the Bottom, to 
make it ſtand, ſuch as is deſcribed in Prob. 
XXIII. of the XIXth Sec. and if it be 
made to ſtand perpendicular on a Horizon- 
tal Plane by a Line and Plummet in. the mid- 
dle of it, you may ſet the Bottom or lower 
Edge of this Board in the Meridian Line, 
and by your Eye fixed at the Edge of the 
Board and projected along the flat Side, v-u 
may determine at Night, what Star: vie en 
the Meridian; and then by the obe (as in 
Problem XXXIV, and XX$17- Se. XIX.) 


or by an Inſtrument call a Nocturnal, you 
may find the How of the Night, or by an 


eaſy Calculation as in the. XXXII Ia. Problem | | 
of this Xxih $ecfron. e ert | | 


Problem XXXI. Haw 4 'to hw the _y 


Stars, and to find the North Pole, | 
O 3 3 


If you know any one Star you may find 
out all the reſt by conſidering firſt ſomg of 
the neareſt» Stars that lie round it, whether 
they make a Triangle ot a Quadrangle, ſineight 
Lines of Curves, right Angles or obligue An- 
gles with the known Star. This is eaſily 
done by comparing the Stars on the Globe 
(being: refihed to the Hour of the Night) 
with the preſent Face of the Heavens, and 
the Situations of the Stars there, as in Pra 
 blem XX XIE Sef. XIX. - v£13. Da 
And indeed it is by this Method that we 
not only learn to inpw the Stars, but even 
ſome Points in the Heavens where no Star 
is. I would ivſtance only in the North Pole, 
which is eaſily found, if you firſt learn to 
know. thoſe ſeven Stars which are called 
Qbarles's Wain, ſee Figure xxx. four of which 
in a 'Quadrangle may repreſent a Cart or 
Maggon, b, 1, c, d, and the three others re- 
proſenting che Horſes, 7 
Notre alfo,: that the Star à is called Aliatb, 
dis: c,, Dahle, hand r are called the two 
Hu, ot Painters, for they point directly 
in a freight Li to the North Pole p. which 
now / is near a ĩ Degiaęs diſtant from the Star 
6, which is called the North Pole Star. | 
-- You. may! find the. North Poke alſo by the 
Star Aliotb, from which a ſtreight Line drawn 
to the Pole Star 3 goes through the Pole 
Paint p, andileaves it at 2 i Degrees Diſtance 
from the Pole Star, LITE 
5 1 You 


You may find it alſo by the little Star u, 
which is the neareſt Star to the Pole Star 53 
for a Line drawn from #/to 5. is the Hypo- 
thenuſe of a right-angled Triangle, whoſe 
tight Angle is in the Pole Point p. | 


problem XXXII. To find the Latitude by 
any Star that is on tbe North Meridian. 


It has been already ſhewn/in the Xth Pro- 


blem of this Section, how to find the Latitude 
of a Place by the Meridian Altitude of @ Star ou 
the South Meridian; but the Methods of Per- 


formance on the North Meridian ate diffe- 
rent, 


of it when it is upon the North Meridian at 
5 or 6 or 7 O Clock in the Winter, then 12 
Hours afterwards take its Altitude again, for 
it will be on the Meridian on the other Side 


of the Pole ; ſubſtract half the Difference of 


thoſe two Altitudes from the greateſt Alti- 
tude, and the Remainder is the true Elevati- 
n the Pole, r Latitude of the Place. 
A ſecond May. Obſerve when the Star 
Alioth comes to the Meridian under the 
Pole; then take the Height of the Pole Star, 
and out of it ſubſtract 2 1 Degrees (which is 
the Diſtance of the Pole Star — the Pole) 
the Remainder will. be the true Elevation of 
the Pole, or the Latitude. The Reaſon of 


4 Jure, 
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The firſt Way is this. Take the Altitude 


this Operation is 3 by the _ Fi- 
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gure, for Aliorb is on the Meridian under the 
Pole juſt when the Pole t is on the Meri- 
nian above the Pole. = 

Note, The Pole Stor is opt * Meridi- 
an above the Fele juſt at 12 ' o'Clock at 
Night on the 4th of May, and under the 
Meridian on the th Day of November: Fif- 
teen Days after that it ll be upon the Me- 
ridian at 110 Clock: Thirty Days after at 10 

o Clock: So er ard ee it en about 
two Hours. Tel 


| Problem XXXIII. To fad: tbe Hour of 
= Night by the Stars which are on the Meri- 

an. 

If you have a Meridian Libe drawn, and 

Tuch a Board as 1 have deſcribed under the 
9th De of the" Meridian Line, you may ex- 
Zaly find when a Star is on the Meridian; 
and if you are well acquainted with the Stars, 
* whereſoever you ſet up that Board upright on 
a Meridian Line, you will ſee what Star is on 
the Meridian. Suppoſe Aldebaran, or the 
Balli ye, on the zoth of January is on the 
Sauth Part of the Meridian; then in ſome 
Tables find the Sun's and that Star's Right 
Aſpenſion, add the Complement of the Right 
Aſcenſion of the Sun for that Day, (viz.) 3 

Hours 6 Minutes to the Right Aſcenſion of 
the Star 4 Hours 17 Minutes, and it makes 
| 9 Hours 23 Minutes A an Hour of the Af- 
- kerngon, 

Note, 
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Note, If the Star be on the North Par! of 
the: Meridian, or below the North Pole, it is 


juſt the ſame Practice as on the South: for 
when any Star is on the Meridian, the Diffe- 
rence between the Sun's R. A. and that Star's 
R. A. is the Sun's true Hour, i. e. its Diſtance 
from 12 O'Clock at Noon, or Midnight, at 
which Time the Sun is on the Meridian either 
/ er North. 

If you have no Meridian Lins drawn, you 
my find within two or three Degrees what 
Stars are on the North Meridian thus: Hold 
up a String and Plummet, and project it with 
your Eye over- right the Pole Star, or rather 
the Pole Point, and obſerve what other Stars 
are covered by it or cloſe to it, for __ are 
on or near the Meridian. 

Or it may be done with very little "IE 
by ſtanding upright and looking ſtreight- for- 
ward to the Pole Star, with a Stick, or Staff 
between your Hands, then raiſe up the Staff 
as ſlreight as you can over-right the Pole, and 
obſerve what Stars it covers in that Motion. 

But theſe Methods are dane and only * 
* vulgar Purpoſes. vt 


Problem XXXIV. 25 fond: at what Hour 


of any Day a FOR Star * come the 
Meridian, 2 


- Subſtra& the Right AfcinGon of the Sun 


fer that Day from the Right Aſcenſion of 
| | 1, the 


\ 
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the Star, the Remainder ſhews how many 
Hours after Noon the Star will be on the 
Meridian. Suppoſe I would know at' what 
Hour the Greet Bear's Guards or Pointers 
will be on the Meridian on the 27th of April; 
| {for they come always to the Meridian nearly 
both at once.) The Right Aſcenſion of the 
Sun that Day is about two Hours 19 Minutes. 
The Right Aſcenſion of thoſe Stars is always 
ten Hours 24 Minutes. Subſtract the Sun's 
R. A. from the Star's R. A. the Remainder 
is five Minutes paſt eight o Clock at Night, 
and at that Time will the Painters be on the 


Right Aſcen. of Pointers is —— —10 24 
Right Aſcen. of Sun April zꝛ7th is — 2 19 


Note, 16 che Sun's Right Aſcenſion be 
greater than the Right Aſcenſion of the Star, 
you mult add 24 Hours to the Star's Right 
Aſcenſion, and then ſubſtract as before. 

You may eaſily find alſo what Day any 
Star (ſuppoſe either of the Poznters) will be 
on che Meridian juſt when the Sun is there, 
(us.) at 12 O Clock. Find in the Tables 
of the Right Aſcenſion of the Sun what Day 
chat is wherein the Sun's Right Aſcenſion is 
the ſame (ar very near the ſame) with that 
Star's, which is the 28th of Auguſt. The Sun's 

Right 
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Right Aſcenſion is 10 Hours 28 Minutes, then 
the Sun and Star are both on the Noon Me- 
ridian near the ſame time. But the Sun's 
Right Aſcenſion on the 23d of February is 22 
Hours 24 Minutes, Therefore the. Sun at 

that Time is in the Noon Meridian when the 
Star is in the Midnight Meridian, there being 
juſt 12 Hours Difference. 

Thence, you may reckon when the Star 
will be on the Meridian at any Time; for 
about 15 Days after it will be on the Meri 
dian at 11 0 o Clock, 30 Days after at 10 

o Clock. So that every Month it differs about 
two Hours; whence it comes to pals that in 
12 Months its Difference ariſing to 24 Hours 
it comes to be on the Meridian again at the 
ſame Time with the Sun. 


Problem xxxv. Hoving the Alitade f 

any. Star given. to find the Hour. 
To perform this Problem you ſhould never 

| ſeek the Altitude of the Star when it is within 
an Hour or two of the Meridian, becauſe at 
that Time the Altitude varies ſo very little. 
When you have gotten the Altitude, then ſeek 
what is the Star's Hour, that is, its Equatorial 
Diſtance & from the Meridiap at that Altitude, 
which may be done by the Globe, or any 


The Sun or Star's Horizontal Diſtance from the 
Meridian is the Azimuth: It is the Equatorial Diſtance 
from the Meridian which Is called the Sun or Star's Hour: 
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en or by the Analemma, juſt as you 
would ſeek the Sun's Hour if its Altitude were 
given. Aſter this; ſcek the Difference between 
the Sun's Right Aſcenſion for that Day and the 
Star's Right Aſcenſion, and by comparing this 
Difference with the Star's Hour, you will 
find the true Hour of the Night, . _ 

| Note, This Method of Operation, tho it be 
true in Theory, yet it is tedious and very trou- 
bleſome in Practice. The moſt uſual Ways 
therefore of finding the Hour of the Night by 
the Stars (whether they are on the Meridian 
or not) is by making uſe of a large Globe, or 
the Inſtrument called a Nocturnal, wherein 
the moſt remarkable Stars are fixed in their 
proper Degrees of Declination and Right Aſ- 
cenſion: And their Relation to the Sun's. 
Place in the Ecliptick and to his Right Aſ- 
cenſion every Day in the Vear being ſo obvi- 
ous, makes the Operation of finding t is true 
Hour very 792 and pleaſant. 


s E C. XXI 


Table of the Sun's Declination, and of the De- 
clination and Right | Aſcenſion of ſeveral re- 

mar table fixt Stars, together with ſome Ac 
Count 22 Fete 


| H E Reſolution. of ſome of the A/iro- 
-. nomical Problems by Geometrical Ope- 


rations on the Analemma requires the Know- 
ledge 
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ledge of the true Place of the Sun, his 
Right Aſcenſon, or his Declination at any 

given Day of the Year; But ſince the Know- 
ſedge of his Declination is of moſt eaſy and 
convenient Uſe herein, and ſince his true 
Place in the Ecli ptick as well as his Rigbe 
Aſcenſion may be nearly found Geometrical- 
ly when his Declination is given, (except 
when near the Solſtices) I have not been 
at the Pains to draw out particular Tables of 
the Sur's Place, but contented myſelf with 
Tables of Declination for every Day in the 
Year, and Tables of Right Aſcenſion hop eve- 
ry tenth Day. Theſe are ſufficient for a 
young Learner's Practice in his firſt Rudi- 
ments of Aſtronomy. Thoſe. who make a 
further Progreſs in this Science, and would 
attain greater Exactneis, muſt - ſeek: more 

particular Tables relating to * Sun in * 
larger Treatiſes. | 

Here let theſe few Things: rn 

I. Theſe Tables ſhew the Declination of 
the Sun each Day at Noon; for it is then 
that the Aftronomer's Day begins. If you 
would therefore know the Sun's Declina- 
tion, ſuppoſe at fer o Clock in the Morning 
of any given Day, you muſt compare the 
Declination for that Day with the Sun's 
Declination the foregoing Day, and make a 
proportionable Allowance, (viz.) three fourth 

Parts of the Difference of thoſe two Declina- 

tions. 
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tions. If at fix in the Aftetnoon, you muſt 
compare it with the following Day, and 
ak in the ſame Manner one fourth 


l Theſs Tables are fitted for the Meri- 
Aar of Lon. If you would know there- 
fore the Sun's Declination' the ſame Day at 
Noon at Port Royal in Famaice, you mult 
confider the Difference of Longitude. Now 
that Place being about 75 Degrees Weſtward 
from Londbn, That 3 is, Hours later in 
ine it ts but ſeven o Clock in the Morn- 

there when it is Noon at London: 
yon müft make a' proportionable- Al- 
7 5 for the Difference of the Sun's 
He ination by comparing it with that of 

e foregoing Day, If that Place had the 
fame Lage Roftward from London, it 
would be five o'Clock in the Afternoon 
there; and then you muſt compare the 
Sun's preſent Declination with that of the 
Day following, and make Allowance for 
the five Hours, 7. e. almoſt 4 of the Dif- 
ference of the two Declinations. But if 
you would know the Sun's Declination at 
any Place, and at any Hour of the Day at 
that Place; find what Hour it is at Londen 
at the given Hour at that Place, and find 
the Declination of the Sun for that Hour at 
London by Note the firſt. 


Note, 
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:* Note, Theſe Allowances muſt be added'ot 
ſubfratied according as the ui's Dectination 
is ip increaſing or decreaſing. 

Yer in fy of theſe Geometrical Opera- 
tions the Difference of the / Sun's Declina- 
tion at other Howrs of the Day, or at other 
Places of the World, is ſo exceeding ſmall, 
that it is not ſufficient to make any remark<- 
able” Alterations; except when the Sun is 
near the Equinoxes ; and then there may be 
fome* Allowances made for it in the manner 
I have deſeribed; nor even then is'thete any 
need of any ſoch Allowarices except in Places 
which differ fror-Eonden near '5'or 6 Hours 
in Longitude. © rare ow or is 

HI. Let it be boss ad, chat as the Place 
e the Sun, fo confequently his Declination 
and Right Afcenjion for every Day do 
ſomething every Vear by reaſon of Ke odd fue 
Hours and forty nine Minutes over and above 
365 Days, of whien the Solat Vear conſiſts. 
Therefore it was proper to repreſent'the Sun's 
Deelination every Ny for four” Tears toge- 
ther, (viz.)the'tlirce Years before Leap-Nrer, 
and the Leap-Year itſelf. For inthe Circoit 
of thoſe. four Years the dun returns yery 
nearly to the fame Declination again on the 
ſame Day of the Vear, becaufe thoſe odd five 
Hours and 49 Minutes do in four Fears time 
make up 24 Hours, or a whole Day (want- 
ing but four times eleven, 7. e. 44 Minutes z) 

which 
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which Day i is ſuperadded to the Leap-Year, 
and makes the 29th of arne as hath 
been faid before. | e 2 WIC! 
It is true, that in a conſiderable Length 
of Time theſe Tables will want further Cor- 
rection, becauſe of thoſe 44 Minutes which 
are really Waoting. to, make up the. ſuper- 
added Day in the Leap-Year. But theſe 
Tables will ſerve ſufficiently. for any com- 
mon Operations, for forty or fifty Years. to 
come, provided you always conſult that Table 
which 1s applicable to the current Year, whe- 
ther it be a Leap-Near, or the firſt, the * 
cond, or the third Year after it. We 
IV. Obſerve alſo, theſe Tables of the Sun” ; 
Deelination are ſometimes reduced (as it 
were) to one Angle Scale. And for this Pur- 
poſe Men generally chooſe. the Table of De- 
clination for. the Second after Leap · Nar, and 
this is called the Mean Declination, that is, 
the Middle between the two Leap - Tears. 
This is that Account of the Sun Place and 
Declination, &c. which is made to be repre- 
ſented on all Mathematical Inſtruments, (biz. ) 
Globes, Quadrants, Projeftions of the Sphere, 
and graduated Scales, &c. and this ſerves for 
| fach common Geometrical Practices in Aſtro- 
nomy without any very remarkable Error, 
Concerning the Table of the fixt Stars, 
let it be remembered, that they move flowly 
* the Globe Eaſtward in Circles * | 
ralle 
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rallel to the Ecliptick, and therefore they 
increaſe their Langitude 50 Seconds of a Mi- 
nute every Year, that is, one Degree in ſe- 

venty two Years. But their Latitude never 
alters, becauſe they always keep at the lame 

iſtance from the Ecliptich. 

Let it be noted alſo, that this flow Motion 
of the At Stars cauſes their Declination and 
their Right Aſcenſion to vary (though very 
little) every Lear. Their Right Aſcenſion 
neceſſarily changes becauſe their Longitude 
changes, though not exactly in the ſame 
Quantity. And though their Latitude ne- 
ver alters, becauſe Latitude is their Diſtance 
from the Ecliptick, yet their Declination muſt 

alter a little; becauſe it is their Diſtance from 
the Equator. But the Tables of their Right 
Aſcenſion, which I have here exhibited, will | 
ſerve for any common Practices for at leaſt. 4 
twenty: Years to come, and their Declination 
for near fifty Years, without any ſenſible Er- 
ror in ſuch Aſtronomical Eſſays as theſe.” 

It may be proper here to. give Notice to 
Learners, that the ſame Stars may have North 
Latitude, and South Declination ; ſuch are all ' 
thoſe that lie between the Equator and the 

Southern half of the Ecliptick But all thoſe 1 
Stars which lie between the Equator and the | 
Northern half of the Ecliptick, have South | 
TT: and North Declination. 
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A Table of the Sun's Derlination for the Year 1753, being 


the Firſt 
o Tears. 


after Leap-Year, which will ſerve for near 


* 


PIR 


O Om + ww No» 


Janu. 


April 
N. 


. d. m. 


04. 43 
oz o6 


os 29 
| og 52 


06 14 
ob 37 


r 


Jove 


d. m. 
22 08 
22 16 
22 23 
22 30 
22 36, 
22 43 
122 49 
22 54 
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A Table of the Sur's Deelination for the Year 1753, be= 


_ ing the firft after Leap- 


near 50 Years, 
1 


3 


Year, which will ſerve for 


| &| july Augen | Sept. | 08. | Nov. | Dee 
4 » u u . Ov. . 
| hl 1 N. N. 
— 1 — - bo — 
d. m. | d. m. d. m. d. m. d. m. Id. m. 
123 07 | 17 59 o8 10 | oz 2014 36 21 55 
223 03 | 17 43|07 48 | 03 4314 55 22 
3122 5917 280% 26 | 04 07 | 15 14 | 22 " 
14422 54 | 17 12 | 07 0404 30 | IG 32 | 22 21 
522 48 | 16 56| 0b 4204 5315 51 | 22 28 
{ 6|22 42 | 16 3906 19 | og 16| 16 og | 22 36 
| 7 22 35 | 16 23] 05 57 | 05 39 | 16 27 | 22 42 
22 29 | 16 og | o5 34 06 02] 16 44 | 22 48 
| 9]22 22 | 25 47 © 11 2 8117 on 22-54 
10 22 15 | 15 30] 04 49 | 00 48 |17 18 ] 23 do 
11 | 22 06 | 15 12] 04 26] 07 11] 17 35 | 33 o5 | 
1221 58 | 14 54] 04 03] 07 34] 17 gt ] 23 09 
13] 21 49 | 14 36] 03 49] 07 56118 o7 | 23 13 
14] 21 40| 14 18] 03 17 | 08 19] 18 24 23 17 
'| 15 | 21 31 | 13 59 02 5408 41] 18 38 23 20, 
'16 | 21 21 13 40 02 30 | og oz | 8 53] 23 23 
17 | 21 11] 13 21 | 02 07 | og 25 | 19 08} 23 2 
18] 21 ot 13 0201 44] 09 4719 22]23 2 | 
| 19 | 20 50] 12 42]o1 201] 10 og} 19 36] 23 27 
| 20] 0 39] 12 22 co 58 10 3119 55 28 
21 | zo 28| 12 02 [co 3410 52 20 03 23 29 
122 20 15 | 11 42 [co 10 [11 14] 20 16} 23 2 
23 [20 03| 11 22 | S. 1211 34] 20 29 | 23 28 
24 | 19 5o| 11 61 [00 36 | 11 55 20 41] 23 27 
25 | 19 3710 4t [oo 59 | 12 16] 20 53] 23 25. 
26 | 19 24 10 20 [01 23 [12 36] 21 04 23 23 
27 119 11 og 59 [ot 4612 57] 21 15} 28 zt 
28 | 18' 57 | og 37 [oz 1613 17] 21 25 | 23 18 
29 | 18 43 og 16 | o2 3313 37 | 21 36] 23 14 
3018 28 | o8 55 | o2 57 [13 57] 21 46] 23 10 
31 * 18 14 33 | 114 16 122.4 


e ˙ Ee 


4 


214 The: firſt Principles of - | Set, 21. 


A Table of the Sun's Declination for | the Year 17 54, ba- 


* 
o «# 


4 


near 50 Years . 


& |-Janu. | Febr. March April | May _ | June 
7" 4228 8 N. N. N. 
Id. m. d. m. [d. m. d. m. d. m. d. m. 
1 23 or [17 or [o/ 29 | 04 37 |15 o8 [22 06 
222 55 [16 44 [07 06. | og oo [15 26 [22 14 
322 50 16 27:[06 43 | os 23 18 4422 21 
4422 34 16 09 06 20 [0 4510 or 22 28 
322 37 [15, 51 Jos 5706 9916 1922 35 
522 2915 3205.34 þo6 3216 37 [22 41 
7 22 21 [1s 14 os 1 Job 54/16 51 22 47 
8122 134 55104 47 [07 17|17 08 [22 53 
94422 os [14 35 [04 24% 39|17 24 [22 58 
10 [zT 56 [14 16 104 00 [08 or [17 40 23 oz 
11 % 47 3 5603 37 [o 23 |17 55 [23' 07 
12 |21 37 [13 3703 13 | 08 45 [18 1123 11. 
1342 27 113 46 Joz 50 fog % [18 2623 15 
14 |21 17 [12 56 02 26 | og 29 [18 40] 23 18 
tc [21 06 [12 36 |o2 oz | og 50 [8 55] 23 21 
1620 55 [12 15 jor 39 | 10 1119 og | 23 23 
17 20 42 [11 5401 Ig [10 32 [19 2223 25 
1820 30 [11 33 [00 51 10 5319 3623 26 
19 |zo 17 [11 1200 28111419 49] 23 27 
20 | 20 O4 10 49 [90 O4 | 11: 3420 02|23 28 
21419 51 [10 27 N. 19] it 55 [20 14 [23 29 | 
22 [19 38 10 06 [oo 43 12 15 [20 26[23 29 
2319 24 99 44 01 112 35 [20 38 [23 28 
24 119 og 09 22 jor . 5520 49/23 27 
25 [18 55 08 59 [oi 53 | 13 1520 5923 26 
26 18 40 [08 37 02 17 | 13 3421 10 |23 24 
27 18 24 [08 14 02 40} 13 53121 20[23 21 
28118, 68 oy 52 [o;3 0414 12]z1 30/23 18 
29 [17 52 03 27 | 14 312 39,23 15 
307 36 oz 51 |14 50[21 49 [23 12 
31117 18 1I04 14 re 


g the ſecond after Leap-Tear, which will ſerve for 


* > FF b, 


E _ 6 * 


I 
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A Table of the S 5 Declination for the Year 1754, being 
the ſecond after Leap-Year, which will ſerve for near 50 


Years. 


5 July © 
N 


| — — — 1 — — — — „ " 


1 2308] 18 02] o8 15 log 14 | 14 31 | 21 53 
2 | 23 0417 47] 07 54 [03 38 | 14 50 | 22 02 
3-| 23/00 | 17 32| 07.31 [04 or | 15 og | 22 11 | 
1 4 | 22 55] 17 16 07 0g [o4 24 | 15 28 | 22 19 
5 | 22 49] 17 oo] 06 47 Jo4 47 | 1546 |] 22 27 
6|22 44] 16 43] 06 25 [og 11 | 16 04 | 22 34 
7 | 22 3716 26 06 02 [os 34 | 16 22 | 22 40 
8 | 22 31 | 16 og] og 40 fog 57 [:16 40 | 22 47 
9 | 22 24|15 52| og 17 20 | 16 57 | 22 53 | 


ES 


4 
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A Table of the Sun's Declination for the Year 1755, be- 
ing. the third after Leap-Year, which will ſerve for 


near 50 Tears. 


10 


Ma 
N. 


d. m. 


: 


15 
15 
15 
15 
16 
16 
16 


7 


| 


04. 
22 


39 | 


57 
14 
31 
48 


— — — 2 ow 4+ Ade ⏑ wana. Ac _—_— — — 


— 
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A Table of the Sun's Declination for the Year 1755, bes 
ing the third after Leap-Ytar, which will ſerve for 
near 50 Years. | 


1 
N 


d. m. d. m. 


eq 
— 
c 
I 


23 09 | 18 06 
23 0s 4 37 51 
23 ol | 17 35 
22 56 | 17 20 


| 50 o Own + wow 0 
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Ian of the Sun's Detlination for the Year 1756, 
being Leay-Year, whith wil © ſerve for near 50 
Years. 


__ — — 


94 Abril May | | 
& | Janu, | Febr. {March | April | Ma June 
>iiral rulings? N. N. 
q "BR iy d. m. d. m. d. In. d. M d. m. 
1123 03] 17 10 [0% 1704 49] 15 1722 10 
2 | 22 58] 16 53 | 06 54] o5 12] 15 35 f 22 17 
3| 22 52] 16 35 | o6 28]05:35] Ig 5222 24 
4 | 22 45] 16 17 | 06 08 [of 58} 16 0922 31. 
5 | 22 39] 15 59 | o5 45 [006 2716 26 22 38 
622 3215 41 | og 2206 43] 16 43 | 22 44 
f 7 | 22.251 15 23 [04 59107 06 | 17 oo 22 50 | 
| $|] 22.17] 15 04 | 04 35 [o/ 28] 17 16 22 56 
9 22,09 | 14 45 | 04 12[07,50| 17 32.23 or | 
11 11022 ot | 14 26 [03 4808 1317 48| 23 or 
| 11 | 21 52 14 06 | 03 25 os 35 18 03| 23 10 
141221 42] 13 46 | 03 01] 08.57] 18 18] 23 14 6 
1321 3213 26 | oz 37 [og 1818 3323 17 
11421 2213 o6 | o2 1409 39 18 48 23 20 
18 21 11] 12 46 [01 5o| To co| 19 02 23 22 
16 | 21 O0 12 25, | ol 261 10 22 19 1623 24 
1720 49] 12 04 | or 03| 10 43 19 2923 26 
18 20 37 11 4300 391 64 1 42 27. 


1920 24|11 2200 16] 11:24] 19 55] 23 28 
20 | 20 11] 10 00 [N. 071 11 45 20 07 13 28 
21 | 19 58 | 10 38 0% 3112 05 20 19 23 29 
22 | 19 44/10 16 | 00 5912 25 20 311 23 28 
23 | 19 30| 09 54 [01 18| 12:45 20 43 23 28 
24 | 19 16] 09 32 | o1.42 | 13 o5 20 54 23 27 
1425 rg oz | og 10 |'o2 06| 13 25] 21-05] 23 25 
26 18 47 | 08:48 | oz 29 | 13-44] 21 15] 23 23] 
27 | 18 32 | o8 25 |oz2 53] 14 03] 21 25 23 20 
128 | 18 1608 03 [03 16 | 14 2221 3523 17 
2918 00| 07 40 03 39| 14 4r | 21 44] 23 14 | 
$01 17:44] © 110403} 14. $9721 1837-23 20 
17 27 7 
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4 Table of the... Sun's Nr For the Year 1756, 
being Leap-Year, which will ſerve for near 50 i 


Tears. , N 


r f 


July Aug, Sept. OR. | Nov. | Dec. 


iy d. m. d. m. d. m. d. m. d. m. d. m. 

123 0617 55 | 08 o4 | 03 2614 4 [21 57 
223 02117 39 | 07 42 | 03 50 15 0022 06 
322 57|17 240% 20 | o4 13 | 15 19 | 22 15 
4122 5217 08 | 06 58 | aq 36 | 15 37 | 22 23 | 
522 46]16 51 | 06 36 | 04 59 | 15 5622 30 
6 22 4016 34 [06 13 | og 23 | 16 14 | 22 37 \ 
7-124 34116 17 | og 51 | 05 46 | 16 31 | 22 43 
822 2716 oo fog 28 | 06 09 [16 49 | 22 50 [i 
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A Table 15 the Right Aſcenſion and Declination of ſome of 


the maſt noted among the fit Stars for the Year 1954, 


whicq will ſer ve for near 20 Years withaut ſenſible Er- 


vors. 


— — 


——— 


Wing, called alſo Ala 
Pegaſi. 
Scheder in Caſſiopeias Breaſt 
Bright Star in Aries 
Mandi bula, or Mencar, the 
Whale's Jaw — 
Agol in the Head of Meduſa 
Aldebaran, the Bull's Eye 
Capella, the Goat- Star 
Regell, the bright Foot of ? 
Orion | | 
Orion's preceding Shoulder 
Middlemoſt in Orion's Girdle 
Laſt in Orion's Girdle — 
Orion's following Shoulder 
Hrius, the Dog-Star — 
Caſtor's Head, i. e. the 
Northermoſt Twin 


Star 8 

| Hydrd's Heart 
| Regulus, the Lion's Heart 
Deneb, the Lion's Tail 
Firſt in the Great Bear's T ail 
Vindemiatrix, Virgin's : 
North Wing — 
Virgin's Spike — 
Middlemoſt in the Great 
h Bear's Tail III. 
Laſt in the Great Bear's Tail 


The Names of the Stars. 


8 


Agenib in the flying Horſe's 5 


8 888 » „„ 06 


Precyon, or the little Dog 4 


— 


— 


| Right 
Aſcen. 


d. m. 


06 41 
28 20 


42 23 
43, 01 


65 29 
74 35 


75 28 


I OI 
82 12 
85 31 
98 44 


[109 41 


111 41 


138 56 
148 49 
174 08 
190 28 
192 53 
198 ©5 
198 ob 


— — « 
204 34 


= HD = U ND 


| 


211 11 


00 10 


7 49 


Decli- | 


| 


| — — 


nation. 


d. m. 
13 40 
55 03 
22 09 
02 ob 


39 53 
15 55 
45 41 


o8 33 


o6 04 
OI 24 
02 07 


O7 19 
16 20 


33 27 


05 54 
07. 30 
1 18 
16 06 
21 $3 
57 03 
09 44 
56 23 
50 43 


20 39 


| Arflurus 


ä 
* 


810 · 


* 


— — 


ZZ Z 2 zzz 2 2 J 299 z CPL 2 Zz 2 
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|Deai- | 2 
Right 2 | © 


Aſcen. nation. g 


* 


| | Names of the dun. I 


| TT 


4 


— * 


, | d. m.] d. m. 


Southern Balance — | 21219 21] 14 53S _ 

| Northern Crown — 21231 11] 27 40 N 
Antares, the Scorpion's Heart] 1243 37] 25 47 8 
| Serpentarius's Head — ] 21260 580 12 46 N 

1 Dragon's Head — 2268 oof 51 32 N 
Lucida Lyre, in the Harp | 11277 21 38 33 N 
Eagle, or Vultur's Heart 11294 46] 08 100N 
18 Hand e — | 31299 54} o1 37jS 
, th ut 
rs Se} te 9] 3 a 
MENS fyiog Horle's þ z 343 00 26 261N 
Marchab, in the flying 7 |] _' 
Horſe's Neck — | 55 . og] 13 4% 

Andromedd's Head — 21358 580 27 351N". 


Note, In this Edition: which is taken from 
the fourth publiſhed by the Doctor, there 
are no Alterations made, except what were | 
neceflary to adapt the various Parts thereof, 
particularly the Tables to the New Style, and 
the preſent Time, 

{7 Theſe Tables will anſwer pretty exact- 
ly tor every other 50 Years, counting from 
the Date of the Years here mentioned, via. the 
Tables for 1803, will be the ſame with thoſe 
for 1703, Allowance being made for the Va- 
riation of the Stile, and thoſe for 1853, will 
be nearly the fame with the Tables here ex- 
hibited for the Year 1753. In like Manner 
the Tables for 1754, 17 55, 1756, will nearly 
repreſent the Sun's Declination for the Years 


1354, 1855, 1856, 


222 e firſt Principles, &c. Sect. 2 1. 


Tables of the Sun's Right Aſcenſion for wa” tenth Day of 
the Years 1753,-1754, 1755, 1756. The Sun's Kight 
Aſcenſion for all the intermediate Days may be nearly 
computed "by allowing about four Minutes of an Hour, 
I. e. one Degree for every Day. 1 
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GEORGE R. 


EORGE the Second, by the Grace of God, King of Great 
Britain, France and Ireland, Defender of the Faith, &c. 
To all to whom theſe Preſents ſhall come, Greeting, Whereas ' 
James Buckland, Fames Waugh, Jabn Ward, Thomas Longrran, 
and Edward Dilly, Citizens and Book ſellers of our City of London, 
have by their Petition humbly repreſented unto Us, that they 
have purchaſed the Copy-Right of the Wnorsz Works of the 
late Doc rox Isaac WATTS, and that they are now printing 
and preparing tor the Preſs, new Editions with Improvements, of 
ſeveral of the ſeparate Pieces of the ſaid Doctor Iſaac Watts. 
They have therefore mot humbly prayed Us, that We would 
be graciouſly pleaſed to grant them our Royal Licence and Pro- 
tection for the ſole printing, publiſhing, and vending the ſaid 
Works, in as ample Manner and Form as has been done in Caſes 
of the like Nature; We being willing to give all due Encou- 
yagement to Works of this Nature, which may be of publick Uſe 
and Benefit, are graciouſly pleaſed to condeſcend to their Requeſt, 
and do therefore by theſe Preſents, as far as may be agreeable to 
the Statute in that Behalf made and provided, grant unto them, 
the ſaid James Buckland, James Waugh, Jabn #ard, Themas 
Longman, and Edward Dilly, their Executors, Adminiſtrators, 
and Afﬀigns, our Royal Privilege and Licence, for the ſole 
printing, publiſhing, and vending the faid Works for the Term 
of fourteen Years, to be computed from the Date hereof, ſtrictly 
forbidding and prohibiting all our Subjects within our Kingdoms 
and Dominions, to reprint, abridge, or tranſlate the ſame, either 
in the like, or any other Volume or Volumes whatſoever, or to 
import, buy, vend, utter, or diſtribute any Copies thereof re- 
Mated beyond the Seas, during the aforeſaid Term of fourteen 
, pom without the Conſent and obation of the ſaid James 
Buckland, James Waugh, Jabs Ward, Thomas Longman, and 
Edward Dilly, their Executors, Adminiſtrators and Aſſigns, by 
Writing under their Hands and Seals firſt nad and obtained, as 
they and evcry of them offending herein, will anſwer the con * 
at their Peril, whereof the Commiſſioners and other Officers of 
our Cuſtoms, the Maſter, Wardens, and Company of Stationers © 
of our City of London, and all other our Officers add Miniſters, 
'whom it may concern, are to take Notice, that due i 


he rendered to our Pleaſure herein ſignified, | 


"Given at our Court at St. James's the Twenty Firſt Day of 
March, 1758, in the Thirty Firſt Year of Our Reig 


By His Majeſty's Command. 
| W. PITT, 


